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5 oN after the Right Honour- 
8 8 | able, &c. the — 

8 1 pointed by the Authority . 
65 REA liament, for building and main- 
= —taining Weſtminſter Bridge, had 
fixed upon ' a Deſign, and appointed ſuch Of- 
ficers and Aftificers as they thought proper, for 
the Direction and Execution of the Works; ſeve- 
ral of the Commiſſioners (and among them 
ſome well known to be good Judges in Civil 
and Military Architecture in 12 and Bridge 
building in particular) defired I would draw up 
an Account of the Method 1 intended to fol- 
low in laying the Foundations of the Piers of 
1 Weſtminſter Bridge, and give the Reaſons why 
| | that ED r 1 had yarn Honour of ex- 


plaining 
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(a) 
| plaining twice, upon Models before the Board) 
was preferable to other Methods propoſed and 
made uſe of in the Building of Bridges. | 
On the 11th of May, 1738, I received an 
expreſs Order of that Honourable Board for that 
Purpoſe. In Obedience to their Commands, I 
began ſoon after to write a ſhort Account of 
this Method, but the Works requiring my con- 
ſtant Attendance, I was not able to compleat 
and publiſh it till May, 1739. Beſides, finding 
that ſeveral People made Objections (even to 
the Poſſibility of putting in Practice thoſe very 
Methods) I thought it beſt to poſtpone that Ac- 
count, till after the firſt Pier ſhould be com- 
pleated, by the Execution of which, moſt of 
thoſe Objections would be deſtroyed ; being al- 
moſt ſure that the moſt plauſible Arguments, 
which could be offered before that time, would 
hardly prevail over ſome favourite Notions. 
The ſhort Account which I then publiſhed, 
was ſo well received by the Publick, that the 
whole Edition was ſoon diſpoſed of, and ever 
fince I have had frequent Requeſts to republiſh 
it, or a fuller Account ; which for ſeveral Rea- 
ns (and among others for want of Leiſure) I 
thought proper to defer till the Bridge was in- 
tirely finiſhed, and opened to the Publick. 
Since which, the Board of Commiſſioners was | 
pleaſed on February the 26th laſt paſt, to give 
me a new Order for the drawing up, Printing, 
and Publiſh ing the following Deſcription and 
9” Ac- 


(wm) 
Accouns. e a ſhort Deſcription of Weſt-: 
minſter Bridge (of Which I have annex'd a cor- 
rect Plan and Elevaion) the Reader will find in 
the following Sheets, ptoper mention made at 
firſt of the ſeveral, Facts which induced me to 
make uſe of the Methods which I have follow 
ed, with all the Succeſs | imaginable, in the 
Building the Piers of Weſtminſter Bridge, of 
which Method I have annexed as plain an Ac- 
count as the Nature of ſuch things will allow 
without Schemes or Figures, reſerving a fuller 
Account to a larger Work, the Contents where- 
of I have given at the End, I have alſo inſert- 
ed ſeveral Particulars relating to the Bridge, and 
ſome Accounts to give the Reader an Idea of 
the Quantity of Materials employed therein. 
Some of thoſe ; Accomny haye indeed been 
ted before, but having been moſt wretched- 
2 ngled, and made abſolute nonſenſe, by, 
the * — * Magazines, and other 
Phamphlets, I thought it was pr to repeat 
them here, correctly expreſs d. 2 * 
1 — Iſhould make ſome 
pology for of myſelf ſo much as I. 
am obliged to Din ch Relazon, if if I'did not 
do it in Obedience to the Ordets of the Com- 
miſſioners, which direct me to an Account 
of ſuch Things as I have either done myſelf, or 
directed to be done. 
As I will not be drawn into a Paper War 
upon this or any other Account whatſoever ; I 
ſhall never loſe any Time in replying to | any 


thing 


(i) 

thing that may appear hereafter by way of Re- 
marks upon, or of Anſwer to the Whole, or 
any Part of this Deſcription,” and Accounts. A 

Laſtiy, 'Þ hope the Readers wilt make me 
We as to my Stile and Diction, 
when they know I was neither born nor bred in 
England,” but in Swiſſerland; and never heard 
a Word of Eugii ſpoken, till 1 "was near 
pom TY « Age. os 
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DESCRIPTION 


* 0 Te 
Weſtminſter Bridge. 


SS, V an Act of Parliament paſt in 
: — che 11th Year of his preſent Ma- 
= OI je ſty's Reign, it was enacted, that 
b (theo ended) Bridge hould | 
be built from the Voolſtaple, or FE 
5 gs, we Pariſh * 

argaret, in Weſiminfer, to the oppoſite Shore, 
in the County of — : 

In Conſequence of this Determination, and 
in Obedience to the Orders of the Commiſ- = 
ſioners, ſeveral Obſervations were made to find : 
out the Direction of the Stream in that Part of | 
the River, at different Times of the Flood and 2 
Ebb; and aecurate Surveys of the adjacent : 

B : Shores, 


(2) 
Shores, were taken by myſelf and others, which 
having thoroughly examined, I laid before the 
Board what Situation appeared the moſt advan- 


tageous; which being approved, proper Marks | 


were made on each Shore, in order to place the 
Bridge in that Situation, which is as follows : 
The Poſition of the new Bridge, in ref 
to the Points of the Compaſs, is almoſt due 
Eaſt and Weſt, And the Streams of the Tide 
{both Flood and Ebb) do paſs thro' the Arches, 
without any ſenſible Obliquity. This Poſition 
of the Bridge has alſo this great Advantage, 
that if a Street be ever made through the City 
of Weſtminſter, in the Continuation of the Di- 
rection of the Bridge, that Street will open a 
View to, or terminate in St. James's- Park, 
at the End of Princes-Court, near Story s- 
Paſſage. | 
The Breadth of the River at high Water, at 
the. Place where the Bridge is built, was mea- 
ſured two different ways, firſt, by Trigonome- 
try, vz. having meaſured a Baſis of near 700 
Feet along the Surry Shore, and obſerved the 
proper Angles, the Calculation gave for the 
Diftance intercepted between the Woolftaple 
Dock, and the oppoſite Wharf, 1216 Feet. 
2dly. It was actually meaſured with a wooden 
Beam of 100 Feet in Length, laid on the Sur- 
face of the River, at dead low Water, and 
It was found 1223 Feet; whence taking a mean 
between the Trigonometrical, and this actual 
Menſuration, which is likely to exceed the 
| Truth 
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Truth (on Account of the Difficulty of laying the 
Beam preciſely in the ſame Line) it may ſafely 
be concluded, that the Breadth of the River at 
that Place is nearly 1220 Feet ; which is about 
300 Feet wider than at London Bridge, very 
* near 400 Feet wider than at the Horſe Ferry, 
and about 200 Feet narrower than over-againſt 
' Whitehall and Scotland Yard, on Account of 
the elbowing of the River, over-againſt thoſe 
laſt mentioned Places. 
The Stream of the River, where the Bridge 
is built, is divided into two Channels; in the 
one, called the Ebb Channel, which runs along 


Feet in Depth at a common low Water ; and 
in the other, call'd the Flood Channel, whichruns 


along near Weſtminſter Shore, the Wateris about 


two Channels are divided by a Shoal of a con- 
ſiderable Length and Brezd:h, made up of Sand, 
and of the Waſhing or Silting of the River. 
Upon the. Shoal, the Water is ſeldom more 
than 4 Feet in Depth, at a common Low 
Water. 


ver, is very uncertain, being ſeldom leſs than 


eſpecially when the Wind is upon any Point of 
the Compaſs, between the South and the Wet ; 
and the Riſe of the Tide is ſeldom more than 
17 Feet at extraordinary Spring Tides, joined 
with the Land Waters, after rainy Weather of 
| B 2 | ſome 


near the Surry Shore, the Water is about 8 


6 Feet deep at a common low Water. Theſe. 


The Riſe of the Tide in this Part of the Ri- 
7 Feet at Neap Tides, and droughty Scaſons, 


. * 4 


— att. 


„ 
ſome continuance; particularly, if the Wind 
blows from any Point of the Compaſs, between 
the North Eaſt and the North Weſt, at a mean 
Tide, the Water may be computed to riſe about 
10 or 12 Feet perpendicular. 5 | 

As to the Velocity of the Stream of the Ri- 
ver, I made ſeveral Obſervations, from which 
it may be concluded, that the Velocity of the 
Surface of the Water, during ſome part of the 
Tide of Flood, is ſomething greater than at any 
Time of the Tide of Ebb ; the former being 
near 3 Feet per Second, and the other never a- 
bove 2 + Feet per Second in this Part of the | 
River, 

The Nature of the Ground under the Bed of 
the River where the Bridge is built, has been 
examined in ſeveral Places, eſpecially under the 
Foundation of every Pier, by boring into the 
ſaid Ground with ſharp and well ſtee!'d Drills, 
urged round, and downwards, by the Farce 
and Weight - ſeveral Men, * es ſome ad- 
ditional Weights, and it plainly appeared from | 
all thoſe 2, 20m that angry 4 conſide- 
rable Bed of Gravel, quite acroſs the Thames 
where the Bridge is built ; that the Surface of 
this Bed of Gravel, is not at all parallel to the 
Bottom or Bed of the River; for near the 
We/tminſter Side, the Gravel is found very near 
under the ſaid Bed, but the top Part thereof is 
intermixed in that Place, with ſome thin Lay- 
ers of Sand, about the Middle the Gravel lics 
lower, being covered with 3 or 4 Feet of = 


| (82 
Dirt, and Mud; and the Heighth or Thick- 
| neb of this muddy Sand, above the Bed of 
Gravel, increaſes more and more towards the 
Surry Shore, where the Bed of Gravel lies from 
| 10 to 12 and 14 Feet below the Bottom of the 
River, The abſolute Depth. or Thickneſs of 
this Bed of Gravel under the Bridge, is certainly 
very conſiderable, but ſtill unknown. For tho' 
with a great deal of Time, Patience, and Dif- 
ficulty, the boring Tool has penetrated in ſome 
Places 12, and even 17 Feet into that Bed of 
Gravel, it was found to vary, as to Size and 
Compactneſs, but in no Place did it ever reach 
any other Subſtance than Gravel, aſter the bor- 
ing Tool had once entered into it, nay, in 
ſome Places, it was not poſſible to get in the 
boring Drills above 8 or 10 Feet, and in thoſe 
Places, when the ballaſt Men dug into it, for 
laying the Foundations of the Piers, the Gravel 
was found extremely cloſe, and as it were pe- 
| trified. BS 
Before I proceed to deſcribe the preſent 
minſter Bridge, I believe my 6 Wo will ” 
take amiſs, that I premiſe a ſhort Deſcription of 
the firſt Deſign of the Bridge; in order to 
which, I muſt inform them, that among the 
ſeveral Deſigns that were laid before the Com- 
miſſioners, I preſented to che Board, in the Be- 
ginning of May, 1738, a Deſign of my own 
for a Stone Bridge, (of which I publiſhed a 


Plate and Explanation, in May, 1739,) conſiſt- 
ing of 13 large ſemi-circular Arches, ſpringing 
| | B 3 om 


(6) 
from about 2 Feet higher than Low Water 
Mark, 2 ſmaller Arches of 25 Feet each, un- 
der each Abutment, and 14 Piers, the greateſt 
Arch not excecding 76 Feet in Diameter, 
all the other large Arches decreaſing by 4 
Feet each, on each Side The two largeſt of 


the 14 Piers, 17 Fest wide, all the other Piers; 


decreiſinz, each by one Foot in Breadth, on 
each Side of thoſ: large Piers. The Founda- 
tion of each of thoſe Piers, to extend ſeveral 
Feet all round the Piers, in order to give them 
a proper Bafis cr Footing, and none of them 
to be leid at a leſs Depth than 5 Feet, below the 
Surface of the Bed of the River. 

The Number and Dimeaſiors of the Arches 
end Piers, were approved by the Commiſ- 
ſioners, and they reſolved, that ſuch Piers 
ſhould be erected as high, as where the Spring- 
ing of the Arches ſhould be, that is, 2 Feet 
cr thereabou:s above Low. water Mark. 

On the 1oth of May, 1738, the Commil- 
fioners did me the Honour to appoint me their 
Engineer, and on the next Board Day after, 
giving me a general Charge of ditecting the 
Works, under the Q:ders of their Board and 
Committees only, the Chairman concluded 
jt, by adding, in the Name and by the Direc- 
tion of the Board, very generous Promiſes, in 
caſe I ſhould ſucceed in the Methods I propofed 
to follow, in building the Piers, which Pro- 
miſes have ſince been very fully, and honour- 


. aby 


(7) 


ably made good to me, without any Sollici- 


tations. 
The very firſt Orders that I received, were, 
That I ſhould take the utmoſt Care to lay the 


Foundations of the Piers, and to ſee that "the 


Stone Piers themſelves, ſhould be erected in 
uch a ſolid Manner, of ſuch Dimenſions, and 
+ with ſuch Precauticns, as might make thoſe 
- Prers capable of ſupporting at any Time bere- 
after, the Arches, and the Suterſtructure of a 
Stone Bridge, ſuch as my Deſign (then upon 
the Table) repreſented. The Commiſſioners 
ordered alſo, at that Time, that over theſe 
broad Piers, there ſhould be erected little Piers, 
or Shaf's of ſolid Stone, each of theſe to be as 
lorg as the Bridge was to be wide, (which was 
then fixed by the Board at 44 Feet) and 15 
Feet in Height, in order to reach ſome Feet a- 


bove the Surface of the High-water Mark; 


th: Breadth of each of thoſe Shafts, to be 8 


Feet, for the firſt 5 Feet in Height; 7 Feet for 


the next 5 Feet in Height ; and 6 Feet for the 
laſt 5 Feet in Heighth ; finiſhing with a large 
Torus, or Cordon. Over thoſe Shafts, the Ho- 
nourable Board ordered a curious wooden Su- 
pe of the Invention and Deſign of the 
ate Mr. James King, to be erecled. As the Mo- 
del of this Superſtructure, was then ſhown and 
explained to a great many Perſons of the firſt 
Rank in the Kingdom, and to many others, 
and generally approved of, as the moſt curious 
of its Kind, and the Deſign of it has ſince been 

B 4 engraved 
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68) 
Engraved and Printed, I muſt refer the Reader 
to that Deſign, for further Particulars. What 
I cannot omit, even in this ſhort Account, is, 
That by Building theſe Shafts of Stone over 
the broad Stone Piers, a great deal of Time and 
Money would be ſaved ; and yet, if at any Time 
'%: 5 the Commiſſioners thought proper to 
finiſh this Bridge with Stone, (which they did 
in leſs than two Years after) the Arches might 
be turned, without pulling down any Part of 
either thoſe Shafts, or of the broad Piers, as it 


muſt have been done, if the broad Piers, had 


been continued of the ſame Breadth, quite up 
to the Height above High- water Mark. 
From what has been mentioned, it will ap- 


, that ſuppoſing the Length of the Bridge, 
8 the whole Breadth of the River, 1220 


Feet, the greateſt Breadth of all the Piers taken 


together, did not amount to more than 198 
Feet, and the Voids or Openings of all the 


Arches, would never be leſs than 870 Feet, left 


free for the Water- way. | 

From theſe Numbers, and the Obſervations 
of the Velocity of the Stream, mentioned a- 
bove, I computed the perpendicular Height 


of the greateſt Fall, that could ever happen 


under the Arches of ſuch a Bridge, and not- 
withſtanding the very large Allowances | made, 
found it could never amount to 3 Inches, 
which is fo inſenſible a Fall, as could prove no 
Obſtruction at all to the Navigation; and it ap- 


peared 


| 
| 
| 
| 


— — 


(9) 
peared alſo from Calculations, neither long nor 
difficult, that ſuch a Bridge could not raiſe the 
Water in the River at Spring Tides, ſenſibly 
higher than ufual, or ſenſibly alter the Duration 
of either Flood or Ebb. | 


And by the ſame Method, applied to the 


| Circumſtances of London Bridge, the perpen- 
dicular Height of the Fall, which the Calcu- 
lation gave, came very near the ſame as I ob- 


ſerv'd it in the Year 1736, when I found the 


greateſt Velocity of the Surface of the Stream 
above the Bridge, at the Time of the greateſt 


Fall, 3 Feet 2 Inches per Second; and the Pall 
about 4 Feet 9 Inches. And this very Method 
of Calculation, being adapted properly ta the 


Circumſtances attending Weſtminſter Bridge, as 
at 


it is now finiſhed, it appears, 
Time ofthe Ebb, when the greateſt Fall is ob- 


ſerved, it does not exceed + of an Inch, and 
is certainly lefs than 4 an Inch, there is then no 
running Water, but only thro' the 13 large 
Arches, and no Obſtacles to the Stream, but 
the 12 intermediate Piers, and the Velacity of 
the Surface of the Stream, juſt above and be- 
low the Bridge, is barely 2 Feet and + per Se- 
cond; from which Numbers and Datas, the 


of the greateſt Fall under the Arches of 
minſter Bridge, about d of an Inch, as it 
really is. 
cannot conclude this Article, without ob- 
ſerving, that it is no- Wonder, that the pretend- 
| | ed 


Calculation gives, for the perpendicular 7 2 
eft- 


31 
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ed Calculations of the Fall under Meſiminſier 
Bridge, publiſhed in ſeveral Pamphlets, ſhould 
be all falſe ; ſince the Authors never thought at 
all, or inquired, about the greateſt Velocity of 
the ebbing Waters, or ever had taken that Ve- 
locity (on which the Fall chiefly depends) into 
any of their Calculations ; nay, ſome of them 
were ſo intirely ignorant of the very firſt Prin- 
ciples on which thoſe Computations are found- 
ed, that they attempted very gravely, to com- 
pute and compare the Fall under Weſtminſter 
Bridge, with that under London Bridge, by the 
Rule of Three; by which alone, they might 
as well attempt to find the Moon's Place, or the 
preſent Value of the Reverſion of an Eſtate, 
after two or three Lives. The Tides, and all 
other Circumſtances attending the River Thames, 
and the Nature of the Ground under its Bed, 
being duly conſidered, the Method of laying 
the Foundations of the Piers, which I thought 
moſt likely to ſucceed, was that which IJ had 
the Honour of explaining twice upon working 
Models, before the Commiſſioners, a ſhort Ac- 
count of which is as follows, 

That the Foundation of every Pier ſhould be 
laid on a ſtrong grating of Timber, planked un- 
derneath. --- That this Grating of Timber 
| ſhould be made the Bottom of a Veſſel, ſuch 
as is called Caiſſan, by the French; (which 
Term I thall make Uſe of) That the Sides of this 
Caiſſon, ſhould be ſo contrived, as to be taken 
away, after the Pier ſhould be finiſhed : That 


the 


() 
the Bed of the River ſhould be dug to a ſuffi- 
cicnt Depth, and made level, in order to lay 
thereon the Bottom of the Caiſſon : That where- 
ever the Ground, under the Excavation, or 
Pit, ſhould prove good, there would be no 
Neceſſity for piling it; but that in Caſe the 
Ground under the Foundation Pit, ſhould not 
prove of a ſufficient Conſiſtence, it ſhould be 


piled all over as cloſe as neceſſary, the Heads 


of thoſe Piles fawn level, cloſe to the Bottom 
of the Pit, and on the Tops of thoſe Piles, the 
Grating, and Foundation of the Pier, ſhould 
be laid as is uſual in ſuch Caſes; and there is no- 
thing uncommon, or very difficult, in perform- 
ing theſe Operations, tho' always attended with 


a conſiderable Expence of Time and Money. 


For Piles are daily, and have been driven and 
ſawn under Water, in many Places, almoſt as 
faſt, and full as well as above Water ; and I 
believe no where better or faſter, than by the 
Machines which 1 recommended, and were 
employed for thoſe Purpoſes. 

This may ſerve as a general Idea of the 
Method of laying the Foundations of the Piers 
but thoſe Readers who require a further Detail, 
will find it at the End. 

I ſhall now proceed to give my Reader a 
ſhort Deſcription of Weſtminſter Bridge, as it 
was ordered into Execution, by the Commiſ- 
ſioners, on the-12th of March, 1739-40, pre- 
vious to which, I think it proper to mention, 


that the Methods I had propoſed, to lay the 
a Oun- 


I 


(I. 

Foundations of the Piers, had already ſucceeded 
ſo well, in the Execution, that in le than 11 
Months, viz. from Fanuary 29, 1738-9, to 
the zd Day of December following, we had 
compleatly built and finiſhed the 2 largeſt Piers, 
to above High-water Mark, and another Pier 
to Low-water Mark. But the great Froſt 
which then followed, put an entire Stop to the 
Works of the Bridge, and tore to Pieces, or 
carried away all the Piles and other wooden 
Work, then ſtanding in the River. During 
that Intercuption, ſome Commiſſioners obſerved 
at the Boards, that the Goodneſs of the Me- 
thod made uſe of in Building the Piers, was 
then ſufficiently tried. That the Publick in 
general, was highly diſguſted, at the Thoughts 
of having a Wooden Bridge, in the Metropolis 
of the Britiſb Empire, no ways ſuitable to the 
fine Tide River, over which it was to be built: 
That if ſuch a wooden Bridge was ever finiſh- 
ed, it would be in great Danger of being car- 
ried away, or greatly damaged, by any future 
Heaps of Ice, ſuch as were then on the frozen 
Thames ; and that at beſt, ſuch a wooden Bridge 
would, in a few Years, amount to the Expence 
of a laſting Stone Bridge, on account of the 
frequent and expenfive Repairs, it muſt neceſ- 
ſarily be in want of; which being well conſt- 
dered, the two Maſter Carpenters, who had 
contracted for building the wooden Superſtruc- 
ture for 28,000 l. were defired in February, 
1739-40, to declare, whether they ww — 
ha | ertake 


| ( 13) 
dertake to keep that Superſtructure in Repair 
for a certain Number of Years, and for what 
Sum. But (after having taken Time to con- 
ſider) they gave as their Anſwer, that they would 
build the faid wooden Superſtructure, according 
to their Contract, but did not care to under- 
take, on any Terms, to keep it in Repair aftcr- 
wards, This honeſt Anſwer, joined to the Rea- 

ſons mentioned above, determined the Com- 
miſſioners to drop the Deſign of a wooden 
Bridge, and they reſolved upon an intire Stone 
Bridge, on the 23d of Febrmary, 1739-40, for 
which I was ordered to prepare a Defign, ſuited 
to the Number and Sizes of the Piers alrcady 
reſolved upon; but the Stone Bridge was not 
ordered into Execution, till the had 
received a confiderable Sum of Money, as a 
full Satisfaction, to indemnify them, for what 
they had laid out, and a very conſiderable 
Profit upon the whole Sum of their Contract, 
which they then gave up in order to be can- 
cell'd, as well as the Bonds entered into by their 
Securities. 
This new Defign of a Stone Bridge, I pre- 
ſented to the Board of Commiſſioners on the 


12th of March, 1739-40. It does not differ 


in any eſſential Part, from that which I had 


offered to them two Vears before. The Num- 


ber, Figure, Size, and Dimenſions of ite ſeve- 


ral Piers, Abutments, and Arches, being ſtill 


the ſame, as well as the Choice, and Diſpoſt- 
tion of the ſeveral Materials uſed in its Inſide 


and 
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and Outſide, all which had been generally well 
approved of, but as to the Decorations of the 
Points of the Piers, the Turrets over them, 
the Corniſhes, Foot Ways, Receſles, Plinths, 
and Balluſtrades, the new Deſign had been 
much better conſidered, and even ſince, all 
theſe have been greatly improved, both as to 
Conveniency and Beauty, by the many uſeful 
Hints, and Advices, which from Time to 
Time I received, from the Right Honourable 
the late Earl of Pembroke, &c. to whoſe no- 

dle and publick Spirit, conſtant Care, and ſin- 
gular Diſintereſtedneſs, the Publick chiefly 
owes, not only the having a Bridge at We/t- 
miner, but alſo the having it (perhaps) the 
beſt built, and certainly one of the moſt mag- 
nificent Bridges in the whole World. | 
The whole Length of the Bridge, that is to 
fay, the whole Breadth of the River Thames, 
from the Moolſiapie Dock, to the oppoſite 
Wharf, being 1220 Feet, is diſtributed into 13 
7 0 Arches, 2 ſmaller Arches, 14 Piers, and 
bu:ments, of the lowing 4. Cee, 77 
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The whole Breadth of the Bridge, as it was 


| fixed by the Honourable Board, is 44 Feet, 
from out to out; the Tep of the Bridge is di- | 


vided into three Walks, the Middle one 28 Feet 
in Breadth, for the Horſes, Cattle, and Car- | 


_ " riages, which is more than ſufficient for three 


Carriages and 2 Horſes beſides, a- breaſt. | 

The fide Walks for the foot Paſſengers, are 
raiſed about a Foot above the Carriage way, the 
Breadth of each, being near 7 Feet in the Clear, 


- as may be ſeen at the Bottom of the annexed- 


Plate, which repreſents the Plan of one half of 
the Top of the-Bridge, and the Plan of one 


Half of the Foundations of the Stone Piers ; 


where may alſo be obſerved, the Extent of the 
Beds, or- Gratings of Timber, (upon which, 


each of the Piers is built) all round the faid 


Piers. | 
The little Squares ſhew the Piles, which 
were driven to ſupport the wooden Centers, on 


which the Stone Arches were turn'd, which 


Piles (after the Centers were caſed, ſtruck, and 


removed) have been all fawn off ſeveral Feet 
lower than the Low-water Mark, ſo that the 


Veſſels of the deepeſt Draught of Water, that 
are navigated above Lopden Bridge, can never 
req of them, or receive Damage from 

Each of the Piers is terminated by a right 
Angle at each End, as ſufficiently ſharp —2 


vide the Waters in ſo gentle a River as the 
Thames, and the moſt propet Angle to make 


Rl 
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good Work; and their Outſides on both Fronts, 
are decorated in the Shape of Pedeſtals. And 
in order to make thoſe Piers the ſtronger, the 


two loweſt Courſes in each are two Feet high 


each, with an Offset, or Retreat of one Foot 
each, all round, like two Plinths, or Steps, 
one over the other. The Foundation of each of 
the Piers, has been laid at leaſt, 5 Feet below 
the Surface of the Bed of the River, and lower, 


where neceſſary, as may be ſeen in the annexed 


P late. 


Abutments, (as they are now built) are alſo 
truly repreſented in the annexed Plate z each of 
the Land Breaſts ſpreads about 25 Feet on each 
Side of the Bridge, in order to ſtrengthen the 
whole Fabrick, and to afford Room, always 


wanted at the Foot of all conſiderable Bridges. 
Theſe Abutments bave ſeveral Advantages; 


among others, the Stairs and Cauſeways are 
properly placed; for the Conveniency of Wa- 
ter Paſſengers; and the loading and landing of 
Goods, will- be at all Times out of the In- 


draught of the Arches, beſides convenient 
Room for the Boais, and for the Watermen to 

py for Fares, without embarrafling the Streets, - 
lead 


ing to and from the Bridge. Laſtly, theſe 


Abutments may, in time, lead the Way to the 
making of moſt uſeful and beautiful Keys a- 
long the River, between High and Low- water 
Mark, than wich nothing can more contri- 
bute to the Trade wi Ornament of the City 


| and 


Theupper and lower Plans of one of the two 


16) | 
and Liberty of Weſtminſter, and to the Pre- 
ſervation and Improvement of the Navigation 
of -the River, which would thereby, have 
always a ſufficient Stream, to clear its Bed from 
Sand, Mud, and Shoals, and would always re- 
tain Water enough, for working and navigating 
of Boats, and other Crafts or Veſſels, and for 
the Loading and Unloading of them, at all 
Times, with Eaſe. 'The great Advantages and 
Conveniencies attending ſuch Keys, may be ob- 
ſerved in thoſe which the City of London has 
moſt prudently advanced into the River : For 
there they can work, and carry on Buſineſs a 
much longer Time each Tide than at Wef- 
minſter, and the oppoſite Shore, which are left 
uſeleſs, bare, and covered with unhealthy 
Ouze and Filth, the greateſt Part of every 
The upper Part of the annexed Plate, is ta- 

ken up with the geometrical Elevation of one of 
the Fronts of Veminſter Bridge, and its Abut- 
ments, under which may be obſerved, a true 
Section of the River, at Low-water'; the 
Surface of High-water, at the higheſt Spring- 
Tides, repreſented in the Arches, by a prick'd 
Line; the Depth of the Bed of Land and 
Mud, over the Bed of Gravel, in which the 
Piers are all built, repreſented in a Layer of ſmall 
Dots; as alſo the Depth of the Foundations of 
every Pier, Abutments, and Water-Stairs, the 
Poſition of the Rows of Piles ; that were _ | 
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for the Centers, and the Situation and Extent o 
the Beds of Timber under the Piers. 1 
l beg Leave to add a few, Words, in order to 
ſhew it was not altogether Fancy, or any Af- 
fectation of a particular Taſte and Stile, that 
made me chuſe this Sort of Elevation for the 
Fronts of Weſtminſter Bridge. 

The Proportion of the Piers to the Arches, 
in this Deſign, (which in Bridge-building, ought 
always to be the firſt Conſideration) is fuch as 
7 a very great Strength to the whole Fa- 

ick; for the moſt approved Authors give to 
the Piers only + or + of the Span, or Open- 
ing of the Arches, as ſufficient ; whereas, the 
Piers built are ſuch, that the Arches are hardly 
more any where, than 4 Times and g wider 
than the Piers that ſupport them ; that is, the 
Width:of the Arches are to the Width of the 
Piers that ſupport them, nearly as 9 to 2, and 


yet moce free Water; AAP is left for the Stream 
18 


of Flood and Ebb to paſs under it at all Times, 
than the whole Breadth of the River at the 


 Horſe-ferry,' and very near as much es the 


whole Breadth of the River at London Bridge. 
| Theſe Piers are not built in the common 


and uſual Way that is practiſed in the building 


of them, wiz. to make an outward Shell of 
hard Stones, regularly cut, and ſei in Courſes, 
and all the Infide fil'd with Brick-work, or 


| n Rubble; but they are all built entire- 
ly 55 the ſame in their Inſide as their Out- 


- ide, with large 1 of Portland Stone, laid 
77, | 2 OY 


in 
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in regular Courſes, all the Joints fill'd with a Ce- 


ment, made of Lime and Dutch Tarris, which 


ſets and hardens in Water, and the Stones of 
every Courſe cramped together with Iron 
Cramps, let into the Stones, and runn'd in with 
melted Lead; ard thoſe Cramps are fo placed, 
that not one of them can ever be ſeen, or beaf- 
fected by the Water. 

The Arches are all ſemi-circulir, not only as 
ſtronger than any Elliptical, or than any Sey- 
ment of a Circle of the ſame Span; but alſo 
becauſe their Centering and Execution, are leſs 
liable to Difficulties, and that moſt People look 
upon the Semi-circular Arches as the moſt 
graceful. 

All the Arches are built, fo as to ſpring from 
two Feet, or thereabouts, above the Level of 
Low-water Mark, and. from no higher, for 
many Reaſons : ½, A great deal of Stone 
Work, Time, and Expence, is thereby faved. 


2dly The Arches are much ſtronger, and their 
Thruſt, or lateral Preſſure much leſs, by being 


placed upon ſuch low Piers, 3dly, The Aſcent 


of the Bridge is much eaſier, and Jeſs fatiguing 


for Men and Cattle. 4rbly, The Abutments of 
the Bridge do thereby extend but a little Way ; 
whereas, in all the other Deſigns I ever ſaw | 
for this Bridge, the Arches are made to ſpring 

from High-water, or thereabouts, and conſe- 


quently would be much weaker, their Thruſt, or 


teral Preſſure much greater, and the Expence 


of building the Piers much increaſed, without 


the 
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the leaſt Neceſſity. Beſides, there would be 
no eaſy getting on or off of ſuch high Bridges, 
unleſs the Abutments on each Side of the Ri- 
2 3 ſeveral hundred Feet upon the dry 

n . 

The Coins, or Youſſorrs, or Arch Stones, in 
each Front, have chamfer d Joints ; which are 
continued quite thro', under the Suffete of all 
the Arches, becauſe Experience ſhews this ruſ- 
tick Decoration, of the Archivolt of the 
Arches, to have a very good Effect, in large 
Works eſpecially ; and that the chamfering the 
Joints, hinders the fluſhing, or breaking of the 
Edges of the Stones. 


In order to give the utmoſt Strength to the 


Arches of the Bridge, I defign'd their Conſtruc- 
tion very differently from the common Way of 
building ſuch Arches; for in order to deſtroy, 
or counterballance the Thruſt, or lateral Preſ- 
ſure, with which all Arches (even the ſemi- 
circular ones) do endeavour to ſeparate, or over- 
ſet their Piers, every Arch of Weſtminſter 
Bridge (except the two ſmall ones at the Abut- 
ments) is double, the firſt Arch is ſemi-circular, 
built with great Blocks of Portland Stone, 
from 3 to 5 Feet in Height, or Depth; over 
which there is another Arch built with Pur- 
beck Stones, bonded in with the under ſemi- 
circular Arch. This upper Arch, is of a par- 
ticular Figure, or. Curve, four or five Times 
thicker in the Reins, or towards the Bottoin, 
than at the Key, or Top, Both theſe Arches 
C 3 | taken 
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taken together, do form a Kind of Arch, which 
can be demonſtrated to be in equilibrio, in all 
its Parts: By means of theſe ſecondary Arches, 
and the proper Diſpoſition of the ſaper-incum- 
bent Materials, every Arch of Weſtminſter 
Bridge is able to ſtand by itſelf, independent 
from the Abutments, or any other Arch. I af- 
ſerted above 12 Yearsago, that Arches thus con- 
ſtructed, muſt have that Property, as a neceſ- 
fary Conſequence, from a Mathematical Propo+ 
fition, as clearly demorſtrated as any one Pro- 
pofition in Euclid or Apollonius and the Truth 
of my Aſſertion has ſince been put out of all 
Doubt ; for when by the ſettling of the Weſtern 
T5 Foot Pier, in 1747, it became neceſſary to 
take down the two adjoining Arches, and to 
rebuild them, all the other Arches, even the 
next to them on each Side, ſtood firm and well, 
(tho' unſupported on one Side) nor were 
at all affected, by two ſevere Shocks of Earth- 
quakes, that were felt in London, in Februry 
and March 1749, to the great Amazement of 
many, and the no leſs Confuſion and Difap- 
pointment of not a few malicious or ignorant 
People, who had confidently aſſerted, and pro- 
| Pagated the Notion, that upon unkeying any 
25 of the Arches the whole Bridge would 
all. | 
Between every two Arches, I have managed 
proper Drains, to carry off the Rain and other 
Waters, which might, in Time, accumulate in 
thoſe Places, to the great Detriment of the 
ah Arches ; 
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Arches ; ſome Bridges having been ruin'd for 
want of this Precaution, which ſhould be ob- 
ſerved in all conſiderable Stone or Brick Bridges, f 


and yet is to be found in very few. 

As to the Fronts of the Spandrells of the 
Arehes, they are filled with good and regular 
Purbeck Stones, with proper Bond, and the 
Joints of the Work preſerve a Tendency to 
the Center, as is expreſſed in the annexed De- 
ſign. This Manner of filling the Spandrels of 
the Archos, is much preferable to the com- 
mon Way, which is, to fill what is above the 
Arch Stones, in the Fronts, with horizontal 
Courſes. of Stone or Ruck a 2} all the 
Infide with. Rubble, laid at random. | 

It is ſurprizing, that this Manner of Arch- 


ing has not been put in Practice fo often as it 


might. However, I ſhall mention a few Ex- 
amples, where the ſame good Precaution has 
been obſerved; The great Arch at Venice, call'd 
the Rialto, near 100 Feet ſpan ; the great Arch 


at Vicenza, of above, 100 Feet ſpan ; a Groin 


Arch at Rlenbeims, built in this Manner, with 
Rubble Stones only, which . ſtands firm and 
well, though it — only 3 Feet + Riſe, upon 
44 Feet ſpan ; and all the Arches of the Pont- 
Royal, at Paris, ſo very much cried up by the 
French, and ſo juſtly to be praiſed, — Ac- 
count, at leaſt. 

Over each Point, or ſaliant Angie of each 
of the Piers, there is a Semi- octogonal ruſti- 


cated Turret, built with Stone, for the follow- 
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ing Reaſons: In order, in the firff Place, to 
have the Points, and the Middle of the Piers, 
as equally loaded as poſſible, which will very 
much contribute to the Security of the whole. 
adh, To ſtrengthen the Arches, by oppofing ſo 
much more Weight or Reſiſtance againſt their 
Thruft, or latural Preſſure ; for it can be de- 
monſtrated, that the lighter an Arch ie, in Pro- 
portion to its Piers, or (what comes to the 

fame) the heavier the Piers are, in Proportion to 
the Arch, the firmer the Arch will be; and 
the contrary vulgar Opinion, viz. That the more 
an Arch is loaded, the ſtronger it will be, is a 
groſs Error, as may eafily be ſhewn. 34h, 
Theſe ruſticated Turrets, beſides the real Ad- 
vantages already mentioned, do very much 


add to the Decoration of the Fronts of the | 


Bridge, by dividing, or breaking ſo long a Line 
as the whole Length of this Bridge, into as 
many Parts as there are Arches. 4thly, Be- 
cauſe theſe Turrets being carried quite up, 
and the ruſtick Corniſh, and the Parapet 
Walls and Balluſtrade, made to follow their 
Out- lines, they afford uſeful and commodious 
Receſſes for the Foot Paſſengers; where they 
may retreat, if any Buſineſs, or Accident re- 
quires their Stopping, without embarraſſing the 
Foot-ways, as it happens but too often in the 
Streets. 

I know not how to finiſh this ſhort Deſcrip- 
tion of Weſtminſter Bridge, as it is now finiſh'd, 
better than by obſerving, | | 

That 
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That the Want of another Bridge, beſides 
that at London, in the Capital of the Britiſb 
Dominions, had been felt long ago: a 
That Attempts to obtain ſuch a Bridge have 
been made in the ſeveral Reigns of Queen 
Elizabeth, James I. Charles I. Charles II. and 
George I. and conſtantly defeated, by Means 
too well known to require my mentioning 
them: 3 . 
That publick Good, and publick Spirit, hav- 
ing (in this Caſe) got the better of private In- 
tereſt, Weſtminſter Bridge was petitioned for, 
obtain'd, undertaken, begun, and finiſhed, un- 
der the Reign of his preſent Majeſty : That 
this Bridge was built without turning of the 
whole, or any Part of the River; without 
ſtopping, or even. hindering the free Naviga- 
tion one fingle Moment, and without having 

any ſenſible Fall under its Arches : | 
That this Bridge has certainly nothing of the 
Kind in Europe, and perhaps in the whole 
World, that can be brought in Competition 
with, and much leſs exceed it ; eſpecially, if its 
Situation and Conſtruction are confidered, vis. 
in ſuch a Metropolis as London, extending over 
ſo wide a Tide River, as the Thames in this 
Place, and built upon Piers of ſolid Stone, 

laid ſeveral Feet below the Surface of its Bed: 
That this Bridge will be in no Danger of be- 
ing deſtroyed, by the Action of the Tide and 
the Ice, in any hard Winter, which ſoon or 
late, is the Fate of all Bridges, built upon 
wooden 
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wooden Piles, in Rivers that carry Ice in Win- 
ter, and where the Tide riſes to any conſidera- 
ble Height : : 
That this Bridge, (its Paving and Gravelling 
excepted) will want no conſiderable Repairs 
for a long Courſe of Years, and be in no Dan- 
of being damaged by violent Storms of 
ind, ſet on Fire by Lightning, or other Ac- 
cidents; or maliciouſly burnt down by evil 
minded People: | 
That this Bridge is not only a beautiful, but 
a moſt laſting, uſeful, and neceſſary Commu- 
nication between the neighbouring Counties; 
a conſiderable Means towards the Increaſe of 
Trade, Manufactures, and uſeful Arts; a very 
great Ornament to the Capital of the Britiſb 
Empire; an Honour to the Commiſſioners in 
particular, and to the whole Legiſlature in ge- 
neral, who have not only given Sanction to the 
building of this Bridge, but provided in ſoample 
a Manner the neceſſary Funds; and laſtly, an 
Event not unworthy of being recorded in the 
Annals of his preſent Majeſty's moſt glorious 
and happy Reign. | 


An Account of the Methods <a 7 ＋ 
in laying the Foundations of the Piers 
of Weſtminſter Bridge; with an 
Anſwer to the chief Objections or 
 bave been made thereto. 


HOS E of my Readers, who want only 
| a general Idea of the Manner in whic 
the Foundations of the Piers were laid, will find 
ſuch anAccount in Pages 10 and 11 ; ; but for thoſe 
who chuſe to enter into a greater Detail, I have 
reprinted the following Account of the moſt 
material Tranſactions at the Works of the 
Bridge, from the Time that the two largeſt Piers 
were ordered into Execution, (viz. from the 
End of June 1738) to the Time the firſt Pier 
was finiſhed, 

About the Beginning of July 1738, I went 
in Company with the Maſons, to the Iſland of 


Portland, where I took a View of the Quar- 


ries, and made ſuch Inquiries as I thought 
might be of Uſe hereafter. The Maſons 
did immediately ſet a ſufficient Number of 
Hands (moſt of them ſent down there from 
London) upon cutting out of the Quarrie*, and 
working into proper Scantlings all the Stone 
neceſſary far the two largeſt Piers. 


. 
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The Month of July following was ſpent in 
getting ready, and preparing Timbers, making 
neceſſary Tools, and in cohſtructing an Engine 


to drive Piles ; of which I ſhall ſay ſomething 


more 1n its proper Place. 

In the next Month of Auguft, a ſmall Spot 
of Ground was procured for the Carpenters to 
work in, on the Surry Shore; and tho ſome 
Months after we got Poſſeſſion of a ſmall 
Wharf, and Crane adjoining, we ſhould have 
been very much ſtreighten'd for want of Room, 
and proper Conveniencies, if it had not been for 
the Kindneſs and Civility of ſeveral Gentlemen 


of that Side of the River, who freely offered us 


the Uſe of whatever they had, that could be of 
Service to us, 

About this Time the Carpenters began to 
make and erect, under the Surry Shore, 12 


Frames of Timber, ſupported in a vertical Si- 


tuation, parallel one to another, and kept in 
their Places by ſhort Stakes or Piles, driven 
into the Ground. Theſe Frames reached about 
2 Feet above the common High-water Mark, 
and were braced together, fo as to be kept up- 
right and ſteady, till the Carſon ſhould bebuiltand 
finiſhed, on the Top of them. The Ground.-cills, 
or bottom Pieces of theſe Frames were made 
cylindrical, that by taking the Braces away, 
they might ſerve as ſo many Axes, or Center- 
pieces, round which the Frame could move, 
or revolve altogether, for the lowering or launch- 


ing of the finiſhed Cuiſſon, at any High-Water, 


without 
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without any Danger of racking or ſtraining. 
The Grating ſor the firſt Pier, was alſo begun 
this Month, and the Engine for driving Piles be- 
ing almoſt finiſhed, I directed that it ſhould be 
framed upon the Sides of two Barges, adapted 
to that Purpoſe, in which, a conſiderable Quan 
tity of large Ballaſt was ſtowed, to make 
this Engine, and its floating Stage, as ſteady as 
poſſible. | | | ie 55 :. 
In the Beginning of September, the Engine 

for driving Piles was finiſhed and tried; and 
whilſt the Ca were at Work on the 
Grating and Planking for the Caiſſon of the 
firſt Pier, we began to drive Firr Piles, of about 
13 or 14 Inches ſquare, and about 34 Feet in 
Length; the Points of thoſe Piles were ſhod 
with Iron, in a particucular Manner, to pe- 
netrate the eaſier into the hard Gravel, 
and the Tops of them were fortified ' with 
a large and thick Iron Hoop, which was 
taken off, to ſerve to the fame Uſe again, after 
we had driven the Piles as low as we could, 
without Danger of breaking or ſplitting them, 
which was about 13 or 14 Feet below the Sur- 
face of the Bed of the River. Theſe Piles: were 
8 about 7 Feet aſunder, in Lines paral- 


'Jel to the two ſhort Sides of each End of the 


intended Pier, and at about the Diſtance of 30 
Feet from them; the Uſe of theſe Fenders, or 


Guard Piles, was to ſecure the Works from the 
Approach of Barges, and other large Veſſels; 
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1 
and as to other Boats, they were hindered from 
paſſing between the Piles, by long Pieces of 
Timber, called Booms, which floated up and 
down with the Tide, alongſide the Piles, to 
which they were faſtened by wooden Rings, 
and proper Iron- work. By means of theſe 
Booms, we could incloſe the Works, and all 
our on Boats and Veſſels, from being damaged 
or rummaged, either by Day or Night, with- 
out taking up but a very ſmall Part of the 
River. 55110 , | | 
On the 13th of September 1738, we drove 
the firſt Pile, being the Sduthermoſt of ' thoſe = 
which guarded the upper Point of the Weſter- 
moſt large Pier; and we continued driving 
Piles when the Weather was not too bad, or 
nothing more preſſing obliged us to employ the 
Workmen in other Things; and on the 26th 
of October, the Piles neceſſary for building the 
two middle Piers, were all driven, and found to 
ſtand ſo firmly, that all the Plates, Whale- 
pieces, Ties, and Braces, that had been con- 
trived to keep them Ready, (in caſe they ſhould | 
have wanted it) were omitted, as entirely ſuper- 
fluous, which ſaved a great deal of Time and 
Expence. $758: 48 . FE N 
The Number of Piles which were neceſſary 
for Building the firſt large Pier, according to 
this Method, was only 34 long ones, and 22 
ſhort ones; and for the other large Pier, 26 
long ones only: Whence thoſe that are ac- 
quainted with theſe Sorts of Works, will per- 


ceive 


i 
| 
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ceive how much Time and Expence was ſaved, 
by proceeding in this Manner. Whereas, if the 
building of this one Pier had been attempted 
with a Coffer-dam, or Battardeau ; (for the 
Conſtruction of which, inſtead of 56, there 
would have been a Neceſſity of driving about a , 
thouſand Piles, beſides the Expence of Clay, 
Boards, and a great Number of croſs Beams 
and Braces to ſupport it, &c.) the ſaid Coffer- 
dam, or Battardeau, could never have been 
drained of the Water perpetually ouzing up 
thro' ſuch a gravelly Soil, as is the Bed of the 
River in this Place. Nay, if the Soil of the 
| River had been a Clay, and would have allowed 
of Battardeaux, the Building of Piers in ſuch 
a Manner would have been much leſs expedi- 
tious, and much more coſtly. I ſhall fay ſome- 
thing more on this Subject in its proper Place. 
The Method made uſe of to drive the Piles, 
was contrived by the late Mr. James Faul, a 
very ingenious Watch-maker of my Acquain- 
tance, who has publiſhed a Print of the Engine, 
with an Explanation ; for which Reaſon, it 
will be ſufficient for me to mention, that hav- 
ing viewed the Model of that Contrivance, and 
calculated the Effect of ſuch an Engine, I found 
that ſuppoſing the Ram or Weight to be 1700)b. = 
and the Height of the Strokes at a Mean, 20 Feet i 
perpendicular, the Engine would give about 48 | 0 | 
Strokes per Hour, by the Help of two Horſes, | [| 
and about 70 Strokes per Hour, by the Help of | 
5 three 
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_ three Horſes : This Effect being much ſuperior 


to that of any of the Engines, commonly uſed 
for that Purpoſe, was the chief Reaſon that de- 
termined me to drive our Piles in that Manner; 
for though the Expence of our Engine was con- 
fiderably more than that of any other Sort, and 
though it took a great deal of Time in making, 
yet I knew it would make us Amends by the 
Expedition, and other Conveniencies attending 
this Manner of driving Piles upon a floating 
Stage, as we afterwafds found it did. 5 
alſo directed ſome Contrivances, deſcribed 
in the Print of our Engine, to be omitted, as un- 
neceflary in the Engine itſelf, in order to have 
it intirely under Command at every Stroke (as 
all ſuch Engines ſhould be) and to avoid Dan- 
ger and Miſchief as much as poſſible. | 
After our Engine had worked long enough 
to have the Gudgeons, or Pi vors, and all the rub- 
bing Parts made ſmooth, and the Stiffneſs of 


the R in a great Meaſure deſtroyed; Part 


of the Friction which I had confidered, and 
allowed for in calculating the Effect, was re- 
moved, and then the Engine performed ſome- 
thing better than according to the Calculation: 
So that by the Force of three Horſes going at a 
common Pace, when the Height to which the 
Ram was raiſed did not exceed 8 or 10 Feet, 
the Engine gave about five Strokes in two Mi- 
nutes. | ; 


Low-water, as no longer to want the Caiſſon 


Ou ).; 
About the Beginning of O#ober, the Grating 


belonging to the firſt Pier was finiſhed, and the 


Sides of the Carſon 16 Peet in Height, began 
to be raiſed upon it. Theſe Sides were made 


of Fir. Timbers, laid horizontally and cloſe one 
over another, pinned with Oaken Trunnels, 


and framed together at all Corners of the Caifſor 
except the two Points, or faliant Angles, 
where they were ſecured by proper Iron Work; 


which being unskrewed, would permit the 


Sides of the Caiſſon (in caſe it ſhould be found 
neceſſary) to part aſunder into two Halves. 
Theſe Sides were planked acroſs the Timbers, 
infide and outſide, with three rich Plagks in a 
vertical Poſition. The Thickneſs of thoſe Sides 
was 18 Inches at Bottom, and 15 Inches at the 


Top: And, in order tobe further ſtrengthen d, every 


Angle but the two Points had three Oaken Knee 
Timbers, properly bolted and ſecured. Theſe 


Sides when finiſhed, were faſtened to the Bot- 


tom or Grating, by 28 Pieces of Timber on the 
Outſide, and 18 withinſide, called Straps, about 
8 Inches broad, and about 3 Inches thick, reach- 
ing and lapping over the Top of the Sides ; the 
lower Part of theſcStraps had one Side cut Dove- 
fail Faſhion, in order to fit the Mortoi ſes that 
were cut to receive them in the outermoſt Kerb 
of the Grating, and kept in their reſpective 


Places by Iron Wedges. The Uſe of theſe | 


Straps and Wedges is as follows. 
When the Pier is built up ſo much * 


for 
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for the Maſpns to work in, the Wedges being 
drawn. vp, give Liberty to clear the Straps from 
the Mortoiſes; the Conſequence of which is, 
that the Sides muſt riſe by their own, Levita- 
tion. or Buoyancy, leaving the Grating, under 
the Fcundation of the Pier, which Grating ex- 
tends ſeveral Feet all round, by way of Footing 
or, Baſis, as is, or. ſhould, bean. obſerved i in 
ſuch, Buildiogs. 

The. Sides — the Caiſon were hindered, from 
being prefled in by the ambient Water, towards 
the Stone Work that was to be placed;in. it, by 
Means of a Ground Timber. or Ribbon 14 
Inches wide, and 7 Inches thick, pinn d upon 
the upper Row of Timbers of 74 Grating, 
which exactly fill'd the Space contain'd between 
the. Sides of the Caiſſon, and the firſt, Courſe 
or lower Plinth of the Stone Pier; and the Top 
of the Sides was ſecured by, a ſufficient Number 
of Beams laid a-croſs, which alſo ſerved to ſup- 
port a Floor, on which the Maſons. and _ 
bourers ſtood to hoiſt. the Stones out of the 
Lighters, and to lower them into the Caiſen: 
Several other Frames of Timber had been con- 
trived to keep the Sides from being cruſhed in- 
wards; but thoſe Sides alone proved ſtrong e- 
nough, and all the reſt were omitted, excepting 
ſome few Struts or Props, plaged occaſionally 
between the Sides and the _ Works, which 
ſave both Time and Ex 

Towards the End of this Month of Oaher, 
the Ballaſt-men began to make the aalen 


or! 
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or Foundation-Pit for the Weſtermoſt of the 
two large Piers. They had Orders from me to 
dig it near 6 Feet in Depth, and the Dimenſions 
of the Pit to be in the ſame ShapEas the Carſon, 
and 5 Feet wider all round, with a Slope ſuffi- 
ciently gentle to hinder the Ground from falling 
m again ; and, in a great Meaſure, to prevent 
the looſe waſhing af ſilting of the River from 
coming into the Pit, ſhort groved Piles reaching 
not above four Feet higher than Low- water 
Mark, were driven before the two Ends, and 
Part of the Sides of the intended Pier, in Lines 
parallel to the Fenders or Guard Piles, and at 
about 15 Feet Diſtance from the Sides of the 
Cuiſn: Then two Rows of Boards were let into 
the Groves down to the Bed of the River, and 
kept from riſing by Ledges of Wood nailed 
in the Groves of the ſhort Piles. 

In the Beginning of January following, which 
was ſome Time after the Digging the Pit, and 
leveling its Bottom was finiſhed; I examined 
the whole Surface very carefully in the Preſence 
of ſeveral Perſons, and it appeared that the Ca- 
vity had been dug according to the Dimenſions 
1 bad given, and that ne Part of the Bottom 
was more than one Inch or thereabouts from a 


true Level, which is a much truer Level than 


what is neceſſary, or what is obſerved in laying 
the Foundation of any Building. The Digging 
the Foundation regularly, and to a ſufficient 
Depth, wat directed by the Help of à great 
Number of Gauges, 4 of which confiſted 

| . 2 ot 
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of a Stone about 15 Inches Square, and 3 Inches 
thick, in the Middle of which was fixed a 
wooden Pole or Stem, 18 Feet in Height, di- 
vided into Feet and Inches from the Bottom of 
the Stone, the Pole painted red, and the Num- 
bers and Diviſions white, the eafier to diſtin- 
guiſh when the level Sui face of the Water in- 
tercepted equal Portions of thoſe Gauges. -- The 
Examination of the Bottoms Level, was alſo 
performed by the Help of one of thoſe Gauges, 
which was applied to every Part of the Bottom 
ſucceſſively, in ſo regular a Manner, as to be 
certain not to leave one ſingle ſquare Foot in 
the whole Surface of the Foundation untried. 

About this Time the Caiſſon was finiſhed, 
with a Sluice towards its Bottom ; and all the 
neceſſary Iron-work, to moor or faſten it by, all 
the Seams or Joints caulk'd, and the Bottom 
and Outſide pay'd or pitched over. 

On the 15th of January 1738-9, the Car/- 
ſon was launched very ſucceſsfully without rack- 
ing, or touching the Sides of the Wharfs, along 
which it moved, which to prevent, a Lighter 
had been ſtrongly moored in the River, at about 
200 Feet Diſtance from the Shore, over againſt 
the Place where the Carſon would be as ſoon as 
it reached the Water ; from the Head and Stern 
of this Lighter, two Cables were ſtretched to 
the two Ends of the Caiſſon, whereby its Mo- 
tion in the Water, after it was launched, proved 
exactiy as it was intended, without any Perſon 
on board to direct it, or tow it, till the faid 

5 Caiſſon 
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Caiſſin was near the Piles that ſurrounded the 
Place where it was to be ſunk. | 

On the 29th of January, the Maſons began 
hoiſting ſome Stones into the Caiſſon; and in 
the Afternoon, the Right Honourable the late 
Earl of Pembroke, &c. condeſcended to ſet the 
firſt Stone, which was the Middle Stone of 
the Foundation of the firſt Pier, Soon after 
which, his Lordſhip retired, leaving ample 


Marks of his wonted Generofity among the 


Workmen. | 

In the Beginning of February, whilſt the 
Carpenters were employ'd in preparing Tim- 
bers, and framing a new Grating or Bottom, 
for the Foundation of another Pier, the Maſons 
continued in hoiſting and ſetting the Stones of 
the firſt Courſe which being finiſhed, by lifting 
the Gate of the Sluice, near the Time of 


Low-water, we ſunk the Caiſſon with the 


Stones in it to try how it ſet and grounded. 


By this firſt Trial, we found ſome looſe 


Ground had tumbled into the Pit, (which was 
chiefly occaſioned by a Barge, that had been 
maliciouſly ſunk, fo as to hang in Part over the 
Bank or Slope of the Pit) upon which the Sluice 
was ſhut again, and in leſs than two Hours 
pumping, we made the Carſon float as before, 
and drain'd all the Water that had been let 
into it. | | 

The two next Days, the looſe Ground that 
had tumbled in, was taken out ; and the whole 
Surface of the Bottom of the Pit was ex- 
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amined again, and found as level as when firſt 
finiſhed. | 

Soon after- the Maſons cramped the Stone of 
the firſt Courſe, and having ſet and cramped 
the ſecond - Courſe, by lifting the Gate of the 
Sluice, we ſunk the Caiſſon 5, * Time, and 
found it to bed itſelf, or ſet perfectly Level up- 
the hard Gravel. Being gow entirely ſatisfied 
with the Level of this Foundation, we pum 
the Water out of the Caiſſon again, and made it 
float as before. . 3 

About this Time the Ballaſt- men began th 

Excavation for the Foundation of the ſecond 
Pier, which was encloſed all round to hinder 
the waſhing of the River from coming in, the 
two Points by three Rows of Boards ſet edge- 
ways, one oyer the other, (the lowermoſt down 
to the Ground) faſtened in a proper Manner to the 
guard Piles themſelves, which ſayed 1 el 

ong= 


and Time of driving ſhart Piles; and the 
Sides of, that Incloſute were ſecured by ſome 
long Troughs fill'd with Gravel, and let down. 
upon the Bed of the River, reaching from one 

ſhoulder File to the other, on each Side, 
In digging this Foundation, there was found 
a Copper Medal, about the Size of a Half- 
penny, tolcrably well preſerved; the Head of 
the Emperor Domitian on one Side, as appears 
by the Inſeription round it; the Reverſe, a 
Woman flanding, with a Pair of Scales in her 
Right Hand, = ſupporting a * 
| r 


(39) 
her Left, and theſe Letters round; MoxE A 
AvevsT 1, with the initial Letters of SERA de 
ConsvLTo ; the Sunder the Scales, 
C on the other S de of the Figure. this Va 
dal looks very much like a caſt one, tho it is 

obable it is a genuine one, becauſe 0s 5 
lon under Water, might give it the A 

it has ; beſides, Copper Medals 

— and of the — Sort of — — 
ſo common, that it would not be worth while 
to counterfeit them: As to its being found there, 
it is eaſily accounted for, if it be true, that 
there was a Ferry about this Place, in-the Time 
of the Romans, and there are many things 
which confirm this Opinion. 

The Maſons proceeded in ſetting and cramp- 
ing the third Courſe of Stones; which being 
entirely finiſhed on the 16th of February, 
made the proper Obſervations, in order to place 
the Pier at Right Angles, with the middle 
Lines of the intended Bridge, and on the 17th 
the Caifſon was ſuffered to fink for the laſt Time; 
for it was found to bed or ground ſo nearl 
true, as to Situation and Level, as not to 
to be altered in the leaſt. 

The Stone Work of the Pier, was at that 
Time brought up within about two Feet of the 
common Low- water Mark, or in other Words, 
the Building of the Pier was then brought with- 
in the reach of the meaneft Capacity: For the 
Remainder being only common Tide-work, 


on — worth relating, and a particular 
Account 
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Account of it would be foreign to my preſent 
Purpoſe, which was to give (according to Or- 
der) a ſhort Account of the Method uſed in 
laying the Foundation only. However, as this 
Account may fall into the Hands of People, 
utterly Strangers to what is meant by Tide- 
work, I will, in few Words, explain the Man- 
ner of our Proceeding every Tide, at leaſt, till 
the Pier being built up ſome Feet above Low- 
water Mark, the Maſons made uſe of the Caiſſon 
be ie AN PE IR eg eapyane 

About two Hours before Low-water, in or- 
der to get Time, the Sluice of the Carſon, kept 
open till then, (left the Water flowing to 
Height of many more Feet on the Outſide than 
in the Infide, ſhould float the Caiſſon, and all 
the Stone Work out of its true Plac:) was 
ſhut down; and by the Help of only four 
Pumps of 8 Inches Square, three Men to each, 
and a little fpare Pump we had for other Uſes, 
of three Inches Diameter, worked by one Man, 
we eaſily maſtered what Leakage we had, and 
pumped the Water low enough (without ſtay- 
bbs till the loweſt Ebb of the Tide) for 
Maſons to ſet and cramp the Stones of the ſuc- 
ceeding Courſes: And notwithſtanding this in- 


conſiderable Pumping occaſioned many falſe 


Reports, and idle Stories, eſpecially among 
thoſe who never ſaw Works erected in Water, 
I appeal to thoſe who have ſeen ſuch Works, 
whether they ever ſaw or heard of ſo few 
Pumps, or ſo few Hands employed in — 
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the Water over ſo large a Surface as that we 
had to deal with at a Time. | 

Laſtly, before the Tide had flown ar riſen 
ſo high, as to endanger the Caiſſon and Stone- 
work from being floated out of its true Place, 
the Maſons gave over for that Tide, and the 
Sluice was open'd to let the Water in. As the 
Caiſſon was purpoſely built but 16 Feet high to 
fave uſeleſs Expence, the high Tides flowed 
ſome Feet higher than the Top of its Sides, but 
without the leaſt Damage or Inconveniency to 
our Works. . 

The Maſons afterwards made uſe of all Op- 

nities, and worked at every Low- water, 

whether by Day or by Night, notwithſtandin 
the Coldneſs and Badneſs of the Weather: An 
the whole broad Pier, and the firſt Courſe 
of the ſolid Shaft was finiſhed on March the 
24th. | | 
7 Tbe Sides of the Caiſſon were floated off over 
the Sides of the Pier on the zoth of March, to 
ſerve the ſame Purpoſes for the Carſon of the 
other large Pier, * Bottom of which was 
launched off from the Tops of the Frames on 
which it was built, on the 11th Day of April; 
and two Days after, the ſaid Bottom was laid 


Level upon the Heads of the Stakes or Piles, 


which fupported the Frames, in order to re- 
ceive the Sides which were floated near, and 
haul'd into their true Place on the 19th Day of 
1 1739 · 
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After the Sides of the Carſon belonging to 
the firſt Pier were taken 25 the Mane 
laced their Crab or Engine, with which they 
Poifted their Stone, on a temporary Floor, 
that was faſtened to ſome of the Fender Piles 

which guarded the North Point of this Pier. 
The Maſons ſet the laſt Stone of the Torus 
or Cordon, on the 20th of April; and having 
cramp'd that laſt Courſe the next Day, on the 
23d, being the Feſtival of St. George, the Sheers 
and the Crab made uſe of in lifting the Stone, 
and moſt of the neceſſary Apparatus for Build- 
ing was taken away, and this firſt Pier remain'd 
inticely compleated, having been executed with 


all the Succeſs that could be defired, without 


Loſs of either Life or Limb in any of the 
Workmen, through the Blefling of God ; or 
any Accident, but ſuch as were eaſily reme- 
died, and attended with a much leſs Expence, 
than would have attended any other Method of 
Building the Piers, to the great Mortification of 
many evil- minded Perſons, eſpecially ſome diſ- 
appointed Projefors and Artificers, who, with- 
out knowing what was really intended to be 
done, or being capable of putting it in execu- 
tion, roundly afferted every where, That this 
Met bad of Building was entirely impracticable, 
© or at leaſt would 2 expenſive, that the 
« Charge. of laying the Foundation of one ſingle 


Pier, would Amount to more than the whole 


* Expence of the Superſtructure. But how 
haſty in their Judgments, and how much deceiv'd 
in 
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in their Conjectures, theſe mfaken Pretenders . 


have been, the ſmall Expences incurr'd, and 
the Succeſs we bave met with have fully 
ſhewn. 

I am very far from reflecting on any Gentle. 
man having ſhewn any Diffidence as to the 
Succeſs of building the Piers as I propoſed. 


Perſons that have not been bred Architects or 


Engineer:, and perhaps very little acquainted 
with Mechanicks, and Hydroſtaticks, might 
reaſon: bly entertain Doubts and Scruples ; but 
for People that are ignorant of the Theory, and 
unacquainted with the Practice of theſe Things, 
to give their peremptory Judgment, contrary to 
the Opinion of the Board of Commiſſioners, 
and to the Sentiments of able Judges and skill- 
ful Wo:kmen, is what any modeſt Man ſhould 
have bcen aſhamed of. As to the many falſe 
Reports and Inſinuations, that have been malici- 
ouſly ſpread abroad, and all that can proceed from 
Hearts fill'd with Envy, Hatred, and Malice and 
all Uncharitableneſs, I leave the Piers of Meſtnin- 
ſter Bridge, to give them the ſtrangeſt Reproofs, 
and the * fold Anſwers. nn 
I have hitherto endeavoured to explain the 


Method of laying the Foundation of the firſt 


Pier, as intelligibly as I could without Schemes 
or Figuers. The ſame Method I followed in 
the Conſtruction of all the other Piers, becauſe 
the Nature of the Ground being found a Bed of 
Gravel every. where, required no Alteration, 


I 
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I ſhall now endeavour to comply with ano. 
ther Order of the Honourable Board, wiz. to 
ſhew wherein the Method I followed, was pre- 
ferable to others that have been propoſed, and to 
anſwer the chief Objections that had been made 
thereto. In order to deal candidly with my Op- 
wow I ſhall give their Objections their full 
orce. | 

Firſt Objection. Why ſhould new Methods be 
employed in the laying the Foundation of the Piers, 
enſtead of making Uſe of thoſe already praiſed 
on the like Occaſions ? | 

Anſwer. The Method I haye made uſe of 
is not abſolutely new: Something like it is of- 
ten practiſed in the Conſtruction of Moles, Di bes, 
Ramparts, and other Works erected in the Sea, 
or in Lakes, or in deep Fens or Moraſſes, and 
I have aſſiſted in making uſe of it, where all other 
Methods had proved ineffectual; the Method 


Imean, is known in Engliſh by the Name of 


Cheft-work, but the Method I have employed 
differs from Cheft-work in many eſſential Parti- 
culars, of which I ſhall only mention two or 
three. The largeſt Cheſt that I have ſeen or 
heard of, ſeldom exceeded 16 Feet Square, 
whereas the Carſon made uſe of, is near 80 
Feet from Point to Point, and near 3o Feet in 
Breadth ; which requires very different Precau- 
tions and Care to build and manage from what 

common Cheſts do. oy 
2dly. When Cheſt- work is uſed, the moſt 
common Method is to fill the Cheſts with Stone- 
work as high as they can without ſinking, _ 
then 


; 
| 
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then ſuffer them to ſink to the Bottom, and 
bed there as chance will let them : Whereas 
this Cai ſſon was contrived to be let down and 
raiſed up again without any Difficulty, until 
it ſhould be found to bed itſelf ſufficiently level 
upon the Surface of the hard Gravel on the 
Bottom of the Pit, dug in the River for that 
Purpoſe. | | 

3dly, In the Conſtructions of Works laid in 
Water by the Help of Che/t-work, the Cheſts 
are ſunk one after another, as near as they can 
be, but the whole Work has no Bond to 
it together except its own Weight, whereas 
each of the Piers of this Bridge are built, Courſe 
after Courſe, with the ſame Bonding, the ſame 
Cementing and Cramping, as if built upon dry 
Ground, and every Pier is, as it were, like one 
ſolid Stone, laid none leſs than 5 Feet, and 
none more than 14 Feet under the Surface of 
the Bed of the River. 

2d Objection. Why could not the Piers have 
been as ſecure, if built on the Tops of Piles driven 
in the River, and ſawn a little lower than low 
Vater? | 

Anſwer, It happens very unluckily for the 
Objectors, that I cannot anſwer this Objection, 
without detecting a groſs Ignorance in thoſe 
that propoſed it. The only Argument I ſhall 
uſe to refute them, ſhall be a Conſequence of 
the very Argument which they made uſe of in 
Support of their Aſſertion, viz. that London 
Bridge and Rocbeſter Bridge were certainly built 


ſo, 
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o, and no doubt but Brie Bridge, Berwick 
Bridge, and in ſhort all Bridges, built in Tide- 
Rivers, and deep Water, were all conſtructed 
by much the ſame Method ; which Method is 
commonly called hiding upon Stilts. 

For allowing this to be true, all that can be 
deduced from it is, that if the Commiſſioners 
ever intended to build ſuch a Bridge as London 
Bridge, they might proceed upon the fame Prin- 
ciples; but then this new Bridge would be at- 
tended with the ſame Inconveniences as the old 
one, viz. there muſt be monſtrous Piers, and 
. ſmall Openings, with a Neceſſity of building 
Stetlings to preſerve the Piers, and a dangtrous 
Fall ander the Arches, to the no ſmall Obſtruc- 
tion of the Navigation. 

Now I will take upon me to ſay, that the 
Commiſſioners did intend no ſuch Bridge: And 
indeed they could not admit of any ſuch Pro- 
portions between the Arches and Piers ; for the 
firſt Bridge Act obliged them to leave at leaſt 
760 Feet free at all Times for the Water Way; 
which at low Water does not exceed 1000 Feet. 

But thoſe that imagined, that the ſame Me- 
thod as was made uſe of at London Bridge, 
would do to ſupport the Piers of ſuch large 
arches as were intended (I mean Arches of up- 
wards of Fifty Feet Span upon Piers not above 
one Quarter or one Fifth of that Opening in 
Breadth) diſcovered a very great Ignorance of 
the lateral Preſſure, or the Thruft of ſuch Ar- 
ches. As the intended Brevity of this ſhort 

Account 
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Account does not permit me to treat of that 
Matter in this Place as fully as I could, it will 


be ſufficient to inform the Reader, that if the 
Piers of the intended Bridge, had been buz/f 
upon Stilis, or on the Top of Piles ſawn a little 
lower than low Water Mark, unleſs their Bulk 
had taken up at leaſt one Third, or rather one 
Half the Breadth of the River, the 


ſtrongeſt 
ſemicircular Arches that could have been built 


upon ſuch Piers, would have been in manifeſt 
Danger of falling the Moment the Centers that 
ſupported them while building, ſhould beftruck; 
and conſequentiy, if the Arches: were Ellipti- 
cal, or only Segments of Circles, as ſome propo- 
ſed, they would have been in ſtill more Dan- 
ger of falling, ſince the lower an Arch is, in Pro- 
portion to its Opening, the greater is the Thruſt 
it exerts againſt its Piers: Beſides, it cannot be 
imagined, that the People who deſign'd and ex- 
ecuted Londen Bridge, and other Bridges in the 
ſame Taſle, could be ſo ſtupid as to have cho- 
ſen narrow Gothic Arches, ſupported by mon- 
ſtrous Piers, if they had not known or experi- 
enced, that their Manner of laying: the Foun- 
dation would admit of no other Sort of Anches 
and Piers. All this is founded on Reaſon and 
Geometry, and what is dictated by Reaſon and 
Geometry is generally confirmed by Experi- 
ments; of which an Inſtance: happened not 
many: Years ago, for the: Knowldge af which 
I; am obliged to the late General Wade, &. 


in whoſe Hands were the Deſigns taken * 5 
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the Place. About the Year 1710; ſome French 
Engineers attempted to build a Stone-Bridge 0- 
ver the River Aller, at the Town of Moulins, 
in a Province of France, called the Bourbon- 
nois; their intended Bridge conſiſted of three 
large elliptical Arches, _— by the two 
Abutments, and by two Piers, whoſe Breadths 
were each about one Quarter of the Span of the 
middle Arch, the whole deſigned in a very 
bold Taſte. 9 
They placed their Stone-Work on the Tops 
of a very great Number of large Piles, exten- 
ding in Surface about fix Feet all round the out- 
fide of the Stone-Work; there Piles were dri- 
ven about fifteen Feet deep in the Bed of the 
River, the Tops of them were ſtrongly faſtened 
together, and reached about five or fix Feet a- 
bove the Surface of the Bed of the River. But 
the Moment they attempted to eaſe the Cen- 
ters, on which they had turned the Arches, the 
whole fell into Ruin. + What Reaſon could in- 
duce the Perſon or Perſons, who had the Direc- 
tion of the building of that Bridge, to venture 
laying the Foundation of ſuch Piers and Abut- 
ments in ſo perilous a Situation, is unknown to 
me; the moſt favourable Suppoſition that can 
be made, is, that either they were perſuaded 
the Bed of the River was a Soil of too looſe a 
Contexture to admit the Building or Draining 
of a Battardeau or Cofter-Dam, of which I am 
oing to ſpeak, or that having attempted to 
ok act 2 Battardeaux, * had found 
| 4 them 
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them ineffectual by the Water oozing in too 
faſt upon them, or by ſome Springs unluckily 
ſtarting in their Foundation ; which they conld 
neither ſtop, nor maſter. But to return to my 
Subject. | 2 

This Method of building upon Stilts having 
been exploded by the Honourable Board as in- 
ſufficient, I ſhall next examine another Method, 
which was propoſed to come to the Bottom 
of the River: For as to all Attempts to turn 
the whole River, or any conſiderable Part of 
it, as ſome People propoſed, they would have 
been attended with incredible Difficulties, an 
immenſe Expence, and at laſt would have prov- 

ed ineffectual, as will beſt appear by what fol- 
lows. 
34 Objection. Why could not the Foundation 
of the Piers have been laid by the Help of Cof- 
fer-Dams, ſuch as are called by the French, Bat- 
tardeaux ? | 
- Anfever, As it may happen, that ſome Rea- 
ders may not know what is meant by Coffer- 
Dams or Battardeaux, 1 beg leave io explain 
it in few Words. 

In the Building of the Piers of Bridges, Slui- 
ces, and other Works in Water, Engineers 
and Architects have often Recourſe to this 
Method, viz. To incloſe the Place intended 
for the Foundation ſo as to keep the ambient 
Water from coming in, that it may be drained 

dry, and kept ſo by es or other En- 
gines. Sometimes this Inc 
| E ſometimes 
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oſure is ſingle, and 4 


O . 

ſometimes double, with Clay ramm'd between; 
ſometimes the Incloſures are made with Piles 
only, driven cloſe by one another ; ſometimes 
- thoſe Piles are notch'd or dove-tail'd one into 
another ; ſometimes the Piles are groved, and 
driven at a Diſtance, and Boards let down be- 
| tween them: But let the Incloſure or Incloſures 
be made in any of the Ways mentioned, or in 
any other way, the ſole Intent of this Manner 
of Proceeding, is only to keep the Water from 
coming into the Foundation, whenever it can 
be drafn'd. <1 | 

The fift Inconveniency attending this Me- 
 thod, is, That if th: Incloſure be not ſtrong 
enough, or not ſufficiently prop'd or brac'd in 
the Inſide, it will not be able o ſupport the 
Preflure of the external Water, (eſpecially'if it 
be Water agitated by ftormy Winds) which, by 
breaking and burſting in, often deſtroys many 
Lives, and entirely defeats the Intentions of the 
Projectors, that have not taken the neceſſary 
Precautions, of which I could give a great ma- 
ny Inſtances, ſome of which 1 have been an 
Eye-witneſs to. But if this Method had no 
other Inconveniency, it could eaſily have been 
| remedied in the Execution of the intended 

Bridge: England, and London = 9oY abound- 

ing with exccllent Artificers of all Kinds : But 
what would have rendered it entirely uſeleſs, or 
ine ffectual, is the Nature of the Ground under 
the B d of the River Thames ; which at the 
Place where the Bridge is, is every where a 
7 Gravel, 


FTA” 
Gravel, covered over on the Surry Side with a 
Sort of loomy Sand; all which would ſuffer the 
Water to ouze-up (notwithſtanding the Sides 
of the Battardeauu of Coffer-dams ſhould be 
perfectly tight) ſo faſt, eſpecially the Gravel, as 
to put it out of the Power of any Engine or 
Engines to drain the Battardeau or Cofter-dam 3 
Indeed where the Ground under the Fonndation 
is a ſtiff Clay, or an Earth of a ſufficient con- 
fiſtency to hold Water, Battardeaux or Coffer- 
dams, have been uſed with Succeſs, tho' at- 
tended with an immenſe Expence and Trouble 
and what would have made uſe of, if I had 
not foreſeen that it would have been in vain to 
attempt in this Place to come at the Bottom, 
and much more ſo, to reach ſeveral Feet under 
the Bed of the River, by any ſuch Means. Thoſe 
that have ſeen (or have been coacern'd in) 


Buildings erected in Water, where the Ground 
is a Gravel, or a looſe Clay, or a Sand, well 


know the inſeparable Difficulties that would 
have ariſen, if ſuch Cofferdams or Battardeaus 
had been attempted on the Thames, over- againſt 


the Woolftaple ; where, befides the Agitation 
of the Water, occaſioned by the Winds, the 


Height of the Water is perpetually increaſing, 
or decreaſing from fix Feet to about twenty 
three Feet, perpendicular Height, above the 
Surface of the Bed ; which two Circumſtances 
alone would make it difficult, and very expen- 
ſive to provide proper Materials, and confiruct 
a Coffer-dam „ ſtrong to reſiſt ſuch 
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unequal Preſſures, vſo as to keep out the ambi- 


ent Water. As to the Ouzing in of the Water 


thro' the Pores and Interſtices of the Gravel, 


looſe Clay, or Sand, it may eaſily be ſhewr, 


that if all the Interſtices in the Bottom of the 
Foundation of one of the Piers taken together, 
amount only to a Hole of fix Inches Square, 
(which is a Suppoſition much under the Truth) 
and ſuppoſing the Tide or Height of the Water 
above the Foundation (as it is at a mean, or at 
an Average between the higheſt and loweſt) 
about 15 Feet perpendicular, they would give 
above 770 Tons per Hour ; which'is more than 
70 Men could Pump out, even ſuppoſing them 
to act always with the ſame Strength as they do 
at firſt, and to work Day and Night without 
ceaſing; and more than 150. Men, or 30 
| 3 could do, working as they commonly 
All that I ſhall add to this Article is, that 
ſome of the Perſons, who propos d or eſpouſed 
this Method of making an Incloſure round the 
intended Pier, with Dovetail'd Piles, and pre- 
tended to drain the Water from within, might 
remember how fruitleſs was the Attempt, or 
rather Experiment that was made of it in Hyde- 
Park not many Years ago. 


The remaining Objections have been levell'd 
more particularly againſt the Method I propos d, 
which I ſhall now conſider : 

4b Objection. Inſtead of boring the Ground 
(in order try the Nature of the Bed of the Ri- 


ver) 


1 rer 7 


( 

ver) with a ſharp Tool or Drill, other boring T. o0fs 
ought to have been made uſe of, and ſome of the 
Ground ought to have been brought up, whenever 
it was perceived to alter, in order to ſee the bet- 

ter, what the Nature and Colour of it was. 
Anfizer. The Intention of boring the Ground 
under the Bed of the River, was certainly inorder 
to know whether the Nature and Conſiſtence of 
it (no matter what Colour) would admit of the 
Foundation of a ſubſtantial Stone Bridge ; now 
making uſe of a ſharp Tool {the Point of which 
was not unlike that of a Watch-maker's Drill) 
anſwered all thoſe Purpoſes perfectly; for 
by the greater or leſs Reſiſtance we found, 
we eaſily diſcover'd the Nature and Conſiſt- 
ence of the Ground it went through: And 
by the Tremor of the Bar, and the Noiſe it 
made as it went in, (which was commu- 
nicated through the Iron Bar, ſo as to be very 
ſenſible both to the Ear and the Hand) we were 
very ſure of the Depth of the ſeveral Strata, 
whether Dirt, Sand, Clay, or Gravel, ſmall 
or large, looſe or compact; neither did we re- 
ly upon the Drill only, till having tried with 
other Tools, and brought up ſome of the 
Ground in many Places, over-againſt New-Pa- 
lace Yard, Derby-Court, and the Horſe-Ferry ; 
we were always confirmed by the Sight, in 
what Judgment we had made by the hearing 
and feeling of the Drill. However, to ſatisfy 
ſome People's Curiofity, I think proper to men- 
L MTS | tian 
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neſs, and Depths, were all determin'd by the 
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tion the Reſult of what we brought up to be 
in general as follows : 

The Ground near the Surface is various, ge- 
nerally ſmall Sand, Gravel, and Dirt mixed 
with Bits of Coals, and broken Shells; all theſe 
of a dirty brown or black Colour: When we 
found Clay, or a Loomy kind of Sand, they 
were underneath, moſtly bluiſh or blackiſh, 
bot in ſome few Places of a dirty reddiſh yel- 
low ; 1n ſome Places theſe Clays were ſoft and 


clammy, in others Riff and compact; ſome 


would harden in the Air, but moſt would dry 
and crumble into Sand. 

The Gravel next the anden; was for the 
moſt Part ſmall and looſe, unleſs in the Chan- 
nels of the River, and moſtly black and dirty, 
with the Coals and waſhing of the River. The 
Gravel, at the Depth of four or five Feet, was 
of different Sizes, very often of a beautiful red- 
diſh Colour, as that uſed for gravel Walks: 
And in ſome Places the Gravel was mixcd with 
larger Stones, which were cemented together 
by a ſtony Subſtance, the whole approaching the 
Colour and Solidity of the worſt Sort of thoſe 
Stoncs, commonly called P/umb-pudding Stones, 
The Learned may draw what Inſerences they 
pleaſe from theſe plain Facts. 

But with regard to the main Inquiry, viz. 
the admitting of a good Foundation or not; the 
Colour of ihe ſeveral Subſtances under the Bed 
Has nothing to do, and their Hardneſs" or Soft- 


Drill. 
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Drill only; for which Reaſons we left off 


the Uſe of other Inſtruments, finding nothing 
by the Uſe of them, but Loſs of Time, and 

Expence. 5 
tb Objetion. Since the Ground under the 
Surface of the River was found various; in 
ſome Places Gravel, in others Clay, in others 
looſe Sand and Mud; and that even under thoſe 
Places obere the Bed of the Gravel was foun1 4 
5 


a confidercble Thickneſs, there may be bad Groun 


which in Time may perhaps give way; the Foun- 
dation of none of the Piers ought to have been 
laid, without Piling the Ground all woer, as 
chſe as neceſſary, in order to have no Part of 
the Foundation weaker than another. i 
Anſwer. This Objection would be of great 
Weight, if it was founded upon real Facts; but 
as ſoon as the Obſervations of experienc'd En- 
gineers and Workmen are conſidered, it will ap- 


pear very different from what it does at firſt | 


View, 

Whenever a heavy Building or Structure is to 
be built upon a Foundation that is judged dan- 
gerous, the beſt Method is certainly to pile it 
all over, and having cut the Heads of the Piles 
to a Level cloſe to the Ground, in the Bottom 
of the Foundation Pit, to lay the Foundation 


upon thoſe Piles. The Grounds which moſt 


© require piling, are looſe or quick Sands, foft 
( Clays, and ſuch as are found under marſhy 
* or fenny Places; but ſtiff Clays, or hard Gra- 


© vels, and ſame Sorts of Sands, even in thoſe 


„ Places 
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Places where they reach, or extend in Depth 
but an inconſiderable Way, are found by Ex- 
< perience to want no piling; fince Buildings of 
© a very conſiderable Weight and Preſſure, are 
* found to ſtand firm on ſuch Foundations, 
© (without the Time, Trouble, and Expence 
neceſſarily attending Piling) no Matter whe- 
ther the Ground underneath be of a firm Con- 
© ſiſtence or not; of which it will be ſufficient 
in this Place, to mention a few Examples, 
ſely choſen in or near London, for the 

e of inquiring into the Truth of them. 
© The Cathedral of St. Paul, (which is cer- 
© tainly the fineſt, as well as the moſt ponde- 
tous Fabrick in England) ſtands upon a Layer 
© of Clay or pot Earth, about fix Feet thick on 
'© the North Side, and hardly four Feet on the 
South Side, and nothing under it but dry Sand, 
* mixed ſometimes unequally, but looſe, ſo that it 
aud run thro' the Fingers, for above 40 Feet 
© in Depth ; fora further Account, See Paren- 
© falia, or Memoirs of the Family of the rens, 
page 285. & /eq; 
* Weſtminſter Abbey ſtands upon a cloſe ſmall 
© Sand, and nothing of a firmer conſiſtence is 
© to be found underneath, to the Depth of ſeve- 
* ral Feet. | | 

© Part of Greenwich Hoſpital, wiz. the up- 
« permoſt Pavillion, ſtands firm and well, upon 
© a thin Stratum or Layer of Gravel, under 
* which is a quick Sand. 

The 
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The New Treaſury ſtands extremely firm, 
© tho' its Foundations are laid upon a thin Layer 
© of Gravel about ſix Inches thick, and under 
* which is a very bad Ground, and even a quick 
Sand in many Places. 

© Now the Ground under the two largeſt 
* Piers, and all the adjacent Parts, was found to 


be a hard Gravel to the Depth of about 14 


Fest, and perhaps it is the ſame for many 
Feet more: Whence it may juſtly be con- 


© cluded (due Regard being had to the Nature 


of Things, and the Experience obtained in 


like Caſes, from the Examples cited above) 


that piling ſuch a Ground would have been 
© an uſeleſs Expence, and a Loſs of Time, be- 
* ſides the Danger of ſtarting Springs of Water, 
with which the Bed of the River is inter- 
* ſperſed, and breaking the natural Contexture 
© of that hard Bed of Gravel. | 


© As to that Part of the Objection, which re- 


* commends Piling, on Account of having the 
Foundation no more apt to fink or give way 
in one Part than another, it is of no Weight 
© in the preſent Caſe ; becauſe the Foundation 


© of the Piers is not laid one Stone after another, 


upon the bare Ground, but upon a ſtrong 
© Grating of Timber, extending above five Feet 
© all round each of the Piers, This Grate con- 


« fiſting of two Rows of ſtrong Timber laid a- 
« croſs one another, and ſo pinned and planked, 


as not to admit of any Part giving way, unleſs 
© the whole ſhonld fink ; which ſeems hardly 


poſſible, 
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poſſible, conſidering the large Surface which 
* the Pier and its Grating bears upon. 
Thus much I thought neceffiry to ſay, in 
© reſpeC to the Piers that have been already e- 
* rected, or the Piers which may hereafter be 
erected without Piling the Foundation, where 
* what the Ground ſhell be found as good as 
* was found under the middle Piers. But 
in the Places where the good Ground ſhall be 
found to lie ſo low under the Bed, as not to 
© become at without too great an Expence and 
* Difficulty, and in ſuch Places where no good 
* Ground is found within reach (if any ſuch 
© there be) the Piling it all over will become a 
very neceſſary Precaution.“ | 
Thus I -expreſs'd my Thoughts and Inten- 
tions, in May 1739, when only three Piers of 
the Bridge were built, which I thought fit to 
republiſh, and to which it is now proper for me 
to add, that none of the Foundations was piled, 
nor wanted piling, becauſe having found a firm 
Bed of Gravel under every Part of the Bed of 
the River, where the Piers of Veſtminſter Bridge 
are built, and of fo confiderab'e a Thickneſ*, 
that no boring Tool was able to reach into any 
other Soil, an] having been able to dig down to 
it under every Pier, tho' ui der one of them the 
Gravel was not leſs than 14 Feet lower than the 
Bottom of the River, 1 knew how much bei- 
ter a natural Foundation is, than an ariificial 
one, and therefore juſtly concluded, that piling 
in avy ſuch Ground, would only break and 
. diſturb 


9 


. 
diſturb the firm Contexture of the Bed of Gra- 


vel. All the Maſter Artificets concerned in tbe 
Bridge with me, were always of the ſame Opi- 


nion, and ſo always declared themſelves before 
the Boards, and every where elſe; for which 
Reaſon I never did, or would iake any Notice 
of the many Reports to the contrary, which the 
Commiſſioners who attended the Boards or the 
Works, and every Perſon concerned in them, 
knew to be all falſe, and ſome of them abſurd 
and ridiculous. HER | 

6th Objetion. The Timber-frames or Grat- 
ings, on which the Foundation of the Piers are 
laid, vill rot or decay in Time, and thereby occa- 


| fron both the Ruin of the Piers and Superſtruc- 


ture; and this is the more to be feared, and the 
fooner to be expected, as the Timber made uſe 


of in the Foundation is only Fir, which will 


always lie ſoaked in Water or wet Ground. 
Anſwer. This Objection, like moſt of the 
others, is made by Perſons that are not acquaint- 
ed with the Facts they ſhould know, or might 
know, if they would give themſelves the 
Trouble of enquiring into Things, or asking 
Queſtions of experienced Peopl-, who would 
have told them, that not only Oat or Eim, but 
even Fir, (provided it be ſound when laid 
down) will never decay, if it be always kept 
under Water from the Contact of the Air. 
That Timber of all theſe Sorts have been 
taken up, which were known to have lain wet 
or 
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or under Water for many hundred Years, the 
Surface of which, inflead of being decayed, 
ſeemed rather to have harden'd, in Proportion 
to the Time the Timber had lain there; and in 
ſome Places the Surface, ſuch as the Bark or 
the Sap, was found putrified, but the Inſide 
remained ſound, (tho* of a darker Colour) and 
that the Inſide of ſuch Fir Timber, in particular, 
was found to have preſerved even its reſinous 
Particles, fince it diſcovered a ſtrong Smell of 
Turpentine upon the firſt Stroke of a Chizel. 

To fay, that the Timber ſo taken up moul- 
ders away in the open Air much ſooner than if 
it had not been ſoaked ſo long, is nothing to the 
preſent Purpoſe, fince no Part of the Founda- 
tion is intended to be taken up, neither is it at all 
material (if any Part ſhould hereafter be taken 
up) how long it would be a rotting or mouldcing 
away, when.expoſed to the Air. 

Gratings of Timber are put under every Pier, 
in order to ſtrengthen the Foundation, and mend 
it, in caſe it was not perfectly of the ſame De- 
gree of Hardneſs every where: And it is a 
Precaution, which good Engineers often ob- 
ſerve in the Foundation of Ramparts, and other 
Heavy Buildings. | | | 

As to the Gratings being Fir, that Timber 
was Choſen as being the cheapeſt, the eaſieſt 
worked up, equally ſerviceable for the Purpoſe, 
and as often employed as any other; what oc- 
caſions Timber to decay moſt, is, its deus 

12 ome- 
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ſometimes wet and ſometimes dry; eſpecially 
if the Timber was not cut in a proper Time, 
or properly ſeaſoned when employ'd. It is for 
this Reaſon, that the Piles that ſupport Timber 
Bridges, (particularly in Tide Rivers) and the 
Timbers employ'd in Wharfs and Cauſeways 
are ſo ſoon decay'd, becauſe in thoſe Places they 
are often wet and dry; tho' at the ſame Time 
the Parts that are always above the Water, do 
not decay ſooner than in other Places, and the 


Parts under Water always remain ſound” and 
good. | 


cautions that bave been taken to render the Foun- 
Adations f the Piers as firm and ſolid as if they 
deere built upon dry Ground; they will always be 

in Danger of the Water gulling underneath, and 


carrying au ay the Ground from under the plank- 
ed Gratings on which the Piers ſtand. 


Anſiwer. This Objection is general againſt 


the Duration of all Buildings erected in running 
Water: but the Moment we conſider Facts, and 
apply Numbers, it will appear of no Weight 
in the Caſe of the River Thames. 1 
The Effect produced by the Gulling of a 


| River (every thing elſe being ſuppoſed alike) is 


nearly in Proportion to the Velocity of the 
Stream, which is confirmed by Experience ; 
for, in all flow: running Rivers, the Gulling 
is ſo inconſiderable, that the Stream is not 
able to carry away the Mud, and other 


light Subſtances: And to mention the op- 


polite 
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. Fth Objecion. Notwithſtanding all the Pre- 
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poſite Cafe, in ſwift running Rivers or Tor- 
rents,. not only Mud, Sand and Gravel, but 
large Stones and Trees are carried away ac- 
cording to the Rapidity of the Stream. Now 
it is evident, that the Velocity of the Stream 
under this Bridge, does not ſo much as equal 
the Velocty it has at the Horſe Ferry, or 
juſt above London Bridge; at either of which 
Places, the Thames may very juſtly be called 
a gentle River, ſince it is not able to gull or 
carry away any Part of the Gravel, and there- 
fore it is not at all likely that the Water ſhould 
gull away the Ground under the Foundation of 
the Piers, conſidering what an immenſe Weight 
preſſes upon them. ; 258 
I know it has been urged, in order to de 
fend this laſt Objection, that if Landon Bridge 
is ever mended, by leſſening the Sterlings, or by 
taking ſome of the Piers away, or entirely re- 
built, the ebbing Waters will fall to the Sea in a 
leſs Time than they do now; and, conſequent- 
ly, that the Velocity of the Stream under this 
Bridge will then be increaſed, and occaſion the 
Ruin of the Piers, on Account of the Gul- 
ling of the Water under them. 

Now, to ſhew how idle Objections are, when 
propoſed only in general Terms, I will ſup - 
poſe the worſt, vi. That London Bridge ſhould 
be entirely taken away; the utmoſt that could 
happen then, would be that the ebb Tide would 
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run much leſs Time than it does now: Let us 
again take the worſt, and make it of no great- 
er Duration than the Tide of Flood, that is, a 
little more than fix Hours each; it will follow 
in that Caſe, that all the Water that now takes 
up about eight Hours in Ebbing out, would Ebb 
out in about fix Hours ; and, conſequently, the 
Velocity of the Water would be increaſed near- 
ly in the Proportion of 6 to 8. or of 3 to 4, 
— what it is ſince the Bridge is built. 

But ſtill the Stream would be very gentle, and 
(to quote a near Example) would be gentler un- 
der the Arches of this Bridge, than the Stream 
of the River Seine is under the Arches of the 
Pont Neuf, or Pont Royal at Paris, where 
that River is experienced not rapid enough to 
_ occaſion any Damage to the Piers of thoſe 
Bridges, by gulling under their Foundation. 

I cather ſuſpe&t (with regard to the River 
Thames, and Weſtminfler Bridge) the Reverſe 
of the Objection will happen, viz. That the 
Piers will, in Time, be more and more buri:d 
in the Ground, by the Silting of the River ; 
which muſt accumulate in a long Courſe of 
Years ; for in all Tide Rive:s (at leaſt thoſe that 
have no extraordinary Declivity towards the 

Sea) we find their Bed continually rifing; and in 
the Thames, in particular, it is well known, 
that the Bed of the River (above Londen Bridge 
eſpecially) is ſeveral Inches higher than it was 100 
Years ago ; which I conceive to be occafioned * 


by 
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by the Tide of Ebb, having ſo long a Time 
to ſite its Settlement, and every Tide of 


Flood hindering in 
that Settlement, fro 
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a great Meaſure part of 
m being carried down to 
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CONTAINING EZ 


Some Particulars relating to 2 e 


er Bridge, or to the Hiſtory of the 
Building thereof, 


\ 72 log i Dede of ſeveral Perſons: 


I have annexed the following Particu- 


f lars, for the Sake of thoſe who may 
deſire to be ſatisfied in ſeveral Things, without 
waiting for the Publication of a larger Work 
on the ſame Sübject, which I have wc wt 
and do deſign to compoſe and publiſh as faſt 
and as ſoon as my Health will permit, and of 
which I have hereunto added a fuller Account, 
with the Table of Contents. 
In the firſt Place, I think proper to inform 
the Readers, that VMeſtminſter Bridge, and the 
new Streets and * leading. to and * 
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the ſame have been laid out, made and built 


by a Commiſſion appointed and continu'd by 
the Authority of ſeveral Acts of Parliament, 
conſiſting of near 200 Lords and Commoneis, all 
of them Members of one or the other Houſe 
of Parliament at the Time of their Nomi ation, 
who notwithſtanding their great Trouble, Care, 
and weariſome Attendance, in the Diſcharge 
of the ſeveral important Truſts repoſed in them 
by the Legiſlature, have abſolutely no kind of 
Salaries, Perquiſites, Fees, Rewards or Conſi - 
derations whatſoever, except (as a Nobleman 


them nobly expreſſes it) the Honour of 


ding what was thougbt impoſſible. 

| Next to this, I will mention, that thovgh 
the Variety of Affairs committed to the Care 
of the Commiſſioners obliged them to employ 
ſeveral Perſons as Officers under them, co and 
no more, were employed ſolely and directly in 
the Building of the Bridge. Their reſpective 
Provinces were, abſolutely independent the one 
from the other, the Deſigning and Conduct- 


ing the Works, and the Directing the Perſons . 


concerned therein, was committed to one Per- 
ſon only, under the Name of Engineer, and he 
was exempted from having any Thing to do 


with any Money Affairs, or any thing relating 


to Contracts or Agreements, Quantities, Quali- 
fies, and wg Materials, and Workmanſhip, 
| Meaſurements, Accounts of Days Work and Extra 


mort, Allowances for Waſte, Damage, Salvage, | 
and contingent Charges ; the keeping proper Ac- 
counts 


. 
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counts of theſe was made a ſeparate Province, 
and allotted to Richard Grabam, Eſq; under the 
Name of Surveyor and Comptrolier of the Works, 


lte firſt Time I believe, that both thoſe Ap- 


pellations were given to one Perſon) and af- 
ter his Death, (which 2 in May 1749) 
to Mr. Obadiab Wyide, whom the Commiſſioner, 

inted their Clerk of the Cheque, towards 
the Concluſion of the Works. In large pub- 
lick Works, ſach as this, Clerks are commonly 
allowed to the two firſt mentioned Officers, 
but the Commiſſioners had ſo great a Regard 
to Frugality in the diſpoſing of publick Mo- 
ney as not to allow of any ſuch Helps. The 
deceaſed Mr. Graham did indeed employaClerk, 
which he paid out of his Salary, but as I 'was 
always both able and willing to do my Duty in 
Perſon, and not by Proxy, I never employed 
any Clerks I nor er or 
alked for any. 

Above nine Parts in ten of the Works: (and 
in ſhort all that could be done by Contract) 
was contracted for by the Cotnmiſſioners, who 
never entered into thoſe Contracts, but with the 
greateſt Caution, obliging the Perſons 
contracted with, to find all ſuch Securities as 
were directed by the Acts of Parliament, and 
limiting them as to Time as well as to Prices, 
vrhich Contracts being once paſſed, it was not 
in the Power of all the Officers of the Com- 
miſſioners put * (were it ever ſo 1 
; . cir 
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their Intereſts or their Deſites) to retard the 
Execution of the Works, one ſingle Day. 

All Salaries were regularly paid quarterly, as 
hey became due, all Bills of Days Works, 
Materials dclivend; or Payments on the Con- 
tracts (after having been duly examined and 
certified hy the proper Officets) were referied 


to the Commiſſionets Committee of Accounts, 


by whom they were re-examined, tated, au- 

died, and when approved, ordered to be paid 
by Warrants under the Hands of a ſufficient 
Number of the Commiſſionets preſent at a 


Board, and directed to their Treaſurer, wo 


-always paid the whole full Amounts of the 
aid Warrants, without any Fee or Deduction 
yo 1 

/Bhe laſt Particular Which 1 think worth 


; bg as to Management, is that no Fee 


+ or, Perquiſite, of any Sort whatſoever, was ever 

allowed to any of the Officers or Perſons em- 

yed by the Commiſſioners: I am fore I can 

2 aſſert, that I never received, demand- 

ed, or even expected any, and 1 believe every 
- enciof the ag ae fay the lame.” 


The allowing Parti renders. elite. to Time and 
Ls * Dates. 

N the Summer Months of the Yeah 1734, 

'feveral public ſpirited Gentlemen had Meet- 


: Tet on foot a new Application for ob- 
8 à Bridge at W-fninſtr: They made a 


Contri- 


| 
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Contribution among themſelves for that Pur- 
f * and conſulted their er RY iW 
arliament, who approved of the Defign, and 
promiſed their Aſſiſtance ata proper Seaſon ;. they 
alſo procured from me and others, the neceflary 
Maps and Surveys, cauſed the Bed of the River 
to be meaſured, ſounded, and bored at fundry 
Places, with Obſervations, and Calculations, Se. | 
A Petition to the Houſe of Commons was by * 
them intended to be prefented in the Spring | 
following, but as it could not be got ready and 
ligned in Time, it was not N before 
February the 4th 173 5-6; the Purport was to 
have a Bridge e i "the ferry or at 
fuch other Place as the Houſe ſhould think iii. 
The Houſe of Commons paſſed a Bill that 
Seſſions accordingly on a Diviſion, 'r04 againft 
12. The Lords paſſed it with Amendments, 
to which the Commons agteed after Debates, 
and the Royal Aſſent was given on May the 
2oth 1736. V 
The Commiſſionets appointed by this Act "of 
were near 200 either Lords or Members of _ 
the Houſe of Commons. The Bridge was (by f 
this firſt Act) to be erected from New Palace- 
yard to the oppofite Shore; and there was granted 
100,000 J. towards it, to be raiſed by a Lot- 


tery. _ os > Ws. 
4 This firſt Lottery ptoving unſucceſsful, a a 
new Lottery was granted by a ſecond Act in 
1737, by which Leave was alſo given to build , 
the Bridge at the Horſe-Ferry, er at any other | 
| 3 Place 
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Place in the Pariſh of St. Margaret or St. Jobs, 
Weftmmnſter. | F . 
On the 6th of J7uhy 1737, a Deſign for a 
Bridge at Palace- yard was preſented to the Com- 
miſſioners, which conſiſted of ſeventeen Arches, 

the Breadth of which was to be but thirty Feet, 
the Outſide was propoſed to be Portland Stone, 
the Inſide, Chalk and Rubble, and it was to be 
built upon Stilts; for all which the Sum of 
1240co/. was demanded, but this Propoſal was - 
rejected. At the next Board, the Commil- 
ſioners reſolved that the Bridge ſhould be in- 
tirely of Timber, and erected at the Horſe-ferry, 

on a Diviſion which appeared at firſt thirteen a- 
gainſt thirteen, which was determined as juſt 
now mentioned, by the Chairman's caſting Vote. 
But the real Numbers were fourtcen to twelve, 
their Clerk (by miſtake) having been told for 
a Commiſſioner; they then ordered Plans and 
Propoſals to be laid before them accordingly, 
on the 2gth July following, at which Reſolu- 
tions the Publick both in Town and Country 
ſhew'd great Diſſatisfaction. 
On the 24th of Auguſt following, inſtead of 

| approving of any of the Deſigns offered for a 

Timber- Br dge, or contracting for any with 

Workmen, they reſolved (after Debates) that > 

it was moſt adviſcable to build two Piers at 

their own Charges, and at their ſucceeding 

Meetings, they conſidered of ſeveral Methods 

then offered to them, to build the ſaid Piers, 

| ON none 


(71) 
none of which. did appear to chenr either pro- 


er, or practicable. 

. 3 iſt of Auguſt „I received a 
Letter from Sir Fo . Secretary to 
the Cn a Copy of the 


following Order. 


Bridge Office, r We Aninfer, the 
3'| of Auguſt 1737. 


Ordered, That Mr. Charles Labelye be de- 
fired to produce at the next 1 bis Model for 
explaining bis Method of layi the Foundations 
of the Stone- Piers of a Bac. low * 23 
of the Bed of the River. 


By Order, . 
Jos. Arlor rx, Cl. 


On the 2th of September following, I attend- 


ed on the Commiſſioners accordingly, * 
the Honour of explaining before them, upon 

working Model, the Method I propoſed to — 
followed in the Building of the Piers of the 
(then intended) Bridge, of which they took 


ſo far Notice as to come to the following Re 


ſolution. 


| Reſolved, That this Board do approve of 


Mr. Labelye' s Defign, and are of Opinion that 
be is 4 22 to be empiiy d, in caſe the 
— Commiſſioners proceed to the laying the Founda- 
tron of Stone - Piers, And then they * 
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VIZ. 17 Iz 
In 15 8 ring, the Conmiſliches oBtaiiied 
third A& of Parliament, in which (to avoid all 
future Diſputes) the Place where eee 


Bridge was to be built, was fixed at or near the 


Woolflaple,' a little lower than New Palace- Tard, 
but the Choice of the Deſign and the Mate- 
ripls were {till left to the Commiſſioners, and 
their Powers were not only confirmed bat en- 
larged. 

In the faid Month of February 1737 7-8, at 
the Commiſſioners Deſire, and $44 a very 
large Board, I had the Honour of explaining 
a ſecond Time my Method of building the 
Piers, which appeared to them the cheapeſt 
and moſt practicable. They reſolved not long 
after, that the Bridge ſhould ſtand upon Stone 
Piers, and fixed their Number and Dimenſions 
according to my Defigh for à Stone- Bridge; 
they alſo did me the Honour to appoint me 
to . the Direction of the Execution of the 
ſaid Piers, under the Name of Engineer -and 
they were pleaſed (at my earneſt Requeſt) to 
exempt me from meaſuring the Works or kee 
ing any Accounts of the Matetials delivered or 
Work done, which was made the Province of 
the Compiroler and Surveyor,” both our C om- 
miſſ ons bearing Date the 19th of May 1738. 

The Comimiſſionets reſolved alſo about that 


Time, that the Superſtructure of the (then in- 


tended) Bridge ſhould be of Oak Word, accord- 


ing - 
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ing to a Deſigu of the late Mr. James King, 
with whom and His Partner Mr. John Barnard, 
they contracted for ſuch a Supei ſtructure, for 
the Sum of 28000 J. the whole to be com- 
pleatly finiſhed within twelve Calendar Months 
after the finiſhing of all the Piers. 1 
On the 2d of June 1738, the Commiſſio- 
ners ifſued out the firſt Orders to proceed to 
the Execution, which was immediately taken 
in Hand, by preparing Piles and other Timbers, 
and making the neceffary Engines in a ſmall 
Spot of Ground on the Surry Shore. | 
The 13th of September 1738, we began 
working in the River, by driving the firſt Guard 
— for the Iacloſure of the Weſtern middle 
Pier. | | 
On the 29th of January 1738-9, the firſt 
Stone of Weſtminſter Bridge was laid by the 
Late Right Hon. the Earl of Pembroke, &c. 
On April the 23d 1739, the firſt Pier was 
finiſhed. e e PA 
- On the 26th of December following, the 
Thames begun to carry Ice; and the Ftoſt in- 
eteaſing, a total Stop was put to the Works 
till the 18th of Februury following; and the 
Damages not made good till the 1gth of March 
following. The Ice carried off all the' Piles 
then ſtanding, about 140 ih Number, and 
broke above half of them; as well as a Sett of 
Sides of ofie of the Cu ſſons. At that Time three 
bf the Piers were built, the Yefminfler Abut- 
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ment was brought above low Water Mark, and 
the Foundation of the Surry Abutment was be- 
| gun, F 83 f 

On January ziſt, 1739-40, on a Motion 
made by the Rixhe . the preſent Earl 
of Bath, I was ordered by the Board to lay be- 
fore them, on the 143th of February following, 
2 general Eſtimate for a Stone Superſtructure; 
Summons were ſent accordingly to 184 Com- 
miſſione:s, out of which 36 attended (which 
was tie greateſt Number preſent at any one 
Board, either before or after) on that Day, after 
Debat-s, (the Right Honourable the Preſent Lord 
Viſcount Falconberg in the Chair), it was reſolv- 
ed by a Majority of 20 to 12, that the Super- 
ſtructute ſhould be Stone; and I was ordered to 
prepare and to lay a Deſign for the ſame before 
the Board on the 5th of March next. 0 

Soon after the Board agreed with their Car- 
pente's, that they ſhould deliver up all the Tim- 
ber already provided by them; that they ſhould 
be repaid all their | Diſburſements, and be al- 
lowed Eight per Cent. (all they aſked) on their 
whole Contract, viz. 2 8000 /, which upon theſe 
Conditions they gave up. | | 
On the 5th of March I preſented a new De- 
fign, which was very near the ſame as the Bridge 


is now finifhed ; but the Board not being very 
numerous, they adjourned to the 12th next, on 
which Day my new Deſign was approved as 
bigh as the Top of the Balluſtrade, and ordered 
directly into Execution. 


On 


| | was kept from us by long eaſterly Winds, be- 
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On the th of May 1740. was begun the 
fourth Pier, which was finiſhed in twenty Days. 
N. B. I thought this fact worth mentioning, to 
ſhew the Readers what Diſpatch was made by 
this Manner of building, whenever a ſufficient 
Quantity of Portland Stone could be procured 
from the Quarries. EG; 

On the 14th of Auguſt, 1740. was begun the 
Building of the Arches, by ſetting the N. W. 
Springers of the middle Arch, One Year, Six 
5 and 16 Days aſter the laying the firſt 


Stone of this Bridge. 


On the 21ſt ot February 1743-4. the 14th 
and laſt Pier was finiſh'd; ſo that the building of 
both the Abutments, and all the Piers of this 
Bridge were happily compleated in five Years, 
and twenty-three Days, from the laying the 


firſt Stone, notwithſtanding all the Stops and 


Difficulties occaſioned by the Tides, bad Wea- 
ther, Ice, and frequent Wants of Stone, which 


fides ſome Embargoes, extraordinary Preſſing of 
Scamen, and ſtaying often for Convoy in Time 
„ OW A NETS 2 

On the 2oth of July 1746. the laſt Arch was 
key'd in, five Years, eleven Months, and five 
Days after they were begun, and from that Day 
(if it had been proper) the Bridge was paſſable 
both for Foot Paſſengers and Horſes, which was 
compleated in ſeven Years, five Months, and 
3 Days, from the laying the firſt 

tone. | gp th 
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On the 25th of October 1746. the laſt Stone 
of all the Abutments, Piers, and Arches was 
laid, (but without any Ceremony) by the Late 
Rigbt Honourable tbe Earl of Pembroke, who had 
laid the firſt but ſeven Years, eight Months, and 
twenty-ſeven Days before, and excepting the 
Foot Pavements and Balluſtrades, the Bridge 
was then intirely finiſhed and fit for Service. 

On the 25th of Fuly 1747. the laſt Center 
was taken down, and all the fifteen Arches of 
this Bridge were left intirely free and open. 
On the 14th of November 1747, the Bridge, 
and the Roads and Streets on both Sides, were 
compleatly finiſh'd, and the whole was perform- 
ed in feven Yeats, nine Months, and fixteen 
Days, from the laying of the firſt Stone. 
The Commiſſioners intended ſoon after this 
to have opened the Bridge for the Service of the 
Publick, but were prevented by an Accident in- 
tirely unforeſeen, and not eaſily accountable, of 
which I ſhall give but a very ſhort Account in 
this Place, my intended Brevity not allowin 
me to enlarge thereon, as I ſhall do in the 
Chapter of the firſt Part of the ſecond Volume 
of a Work which I have undertaken to publiſh 
hereafter, the Contents whereof the Readet will 
find annexed at the End. EM 
In the Months 'of May and June 1747, the 
Weſtern fifteen Foot Pier of We/tminſter-Bridge 
was perceived to ſettle very gently at firſt, but 
ſo much faſter towards the End of July, 1747. 
that it was thought abſolutely neceſſary to on 
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off the Balluſtrades, Pavipg, and Part of the Bal- 
laſt, that laid over the ſaid Pier, and the two 
Arches adjaining ; by the Continuation of the 
ſettling of this Pier, thaſe Arches laſt their re- 4 
gular ſemiciccul.r Figure, conſiderable Openings 
in the Joints ſhewed thoſe Arches in ſome Dan- 
ger, and ſome of their Stones both in the Fronts 
and their Sopheits were ſplit and broken, one of 
them actually fell out of the leaſt Arch in the 
River, and another was taken out to prevent 
its falling down. _ 85 

Notwithſtanding moſt of the conſiderable 
Bridges of which we have any Account, have 
in the Courſe of their buiding, met with ſome , 

Accident like this, it is certain that never was j 

: ſuch an Accident ſo much taken Notice of; it / 
was very ſincerely deplored by all thoſe who had 

any good Nature, or publick Spirit, and as hearti- 

ly rejoiced at by thoſe of a comrary;Diſpdſition, 
ſuch as the Watermen, 'Ferrymen, Sc. and 
great many others, nay by ſome, ho were fed 
and maintained by the .Commitſioners, with 
much better Bread, than ever they deſerved, or 
ever could earn. Tet TE OS 
In Auguſt and September 1747. many of the 
Commiſſioners returned to Town, from their 
Country Seats on this melancholy Occaſion, re- 
aſſumed their Boards, had frequent Meetings, 
and aſked the Opinion of every Perſon whom 
they thought able and willing to aſſiſt them with 
their Advice; they received Schemes and Pro- 
poſals from Abundance of People, moſt of 2 5 
; abſurd, - 


— 
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abſurd, improper, or im practicable, but in 
the great Number, ſome there were far from 
deſpicable, though faulty, for Want of the Pro- 
jectors being truly informed of the State of the 
Caſe. Till the Commiſſioners could fix on the 
moſt proper Remedy, and the moſt adviſeable 
Way of Proceeding they previouſly reſolved, ac- 
cording to my Advice, in which both the Maſ- 
ter Maſons, Meſſieurs Felfe and Tufne!, unani- 
mouſly joined, that the firſt neceſſary Steps were 
to build the two Piers next to the two Arches 
and Pier that were damaged, quite ſolid in Rub- 
ble Stone, and Mortar, and to load them ſuffi- 
 ciently,in order to preſerve all the other Arches 


and Piers of the Bridge; which was ordered ac- 


cordingly, and imaiediately after ſet about and 
done. 


The next Step reſolved upon by the Board, 


on the unanimous Opinion of all the Perſons 


concerned in the Works, was, that two Centers 


ſhould be immediately framed, and ſer up as 


ſoon as poſſible under the two damaged Acches,in 
order to ſave them from falling, in caſe the fifteenth 
Foot Pier ſhould ſettle much more, and toafford a 
ſafe Way of taking them down, if i it was found 
neceſſary to be done, Theſe two Centers were 
ordered into Execution as early as the i 5th Sep- 
tember 1747. All the former Centers had been 
contracted for by the Foot, including the Iron 
Work, the Setting them up, and all Workman- 
ſhip to be performed at a fixed Price, and with- 


in a certain limited Time; but the Price of the 


Timber 


* 
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Timber only contained in theſe being agreed 
for, and all the Workmanſhip, and the Setting 
them up being ſuffered to be done by Day- 
Work; the ill Conſequence! of this was, that 
notwithſtanding my moſt earneſt Sollicitations, 
and repeated Orders to uſe Diſpatch, from the 
Commiſſioners, the ſaid two Centers coſt great 
Sums of Money, and were above ſeven Months 
Time in making and ſetting up; during all 
which Time nothing could. be down towards 
repairing the damaged Pier and Arches. _ 
On 12 April 1 Fe: the Maſter Maſons joined 
with me in adviſing the Commiſſioners to load 
the Pier that had ſettled, as much as poſſible, 
which plainly appear'd tous to be the beſt Way 
to try it, and to ſecure it for the future. Or- 
| ders were given accordingly, and ſoon after we 
| begun loading the ſaid Pier with Blocks of Moor, 
Stone, and large Iron Guns, condemned as un- 
ſerviceable (obtained from the Office of Ord- 
nance) and with Rubble in their Interſtices, by 
which Means we depreſſed the Pier a few Inches 
lower: The whole Weight of the Load placed 
on the ſaid Pier was fo far magnified by Writers 
of daily News, and monthly Magazines as to 
be called 12000 Tons, but it did never exceed . 
700 Tons, which was but about the third Pa: t ; 
of what I intended to load ĩt with, (and whatcould | 
have been done at a very little Charge, andin a 
ſhort Time) if my Opinion and that of the Ma- 
ſons had been followed. The Reaſon why it 
was not followed, was this ; ſoon after the Ac- 
TM pom 3 55 cCident 
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cident of the ſettling of this Pier had happened, 
I perceived (but, 1 own, not fo ſoon as. others 


did) by the Looks, and even the open Exulta- 


tions of ſome, and the d latory Proceedings of 


others, that a wicked Cabal, bent upon Miſchief, 
chiefly for Miſchief Sake, was reſolved to exert 
themſelves to their u:moſt, in order to diſtreſs 
and obſtruct the Works of the Bridge, and if 
doſible to hinder its being ever finiſhed as was 
intended. I could (if 1 it propet) 
paint the odious Characters of every Fool or 
Knave of which this Cabal conſiſted in their 
true Colours; but as this would be no Way in- 
tereſting to the Readers, I ſhall proceed by in- 


forming them, that this Cabal had Credit enough 


(at that Time) with ſome of the. moſt active a- 
mong the acting Commiſſioners, to make them 
believe that the further Loading of the ſettled 
Pier would be dangerous to the Arches, which, 


they ſaid, might thereby cruſh the Centers, nd 


fall in the River, and even draw aſtet them what 
they called a confiderable Part of his Majeſty's 


Ordnance ; as Iknew theſe Aſſertions to be falſe» 


and groundleſs, I called to my Afiſtance four 
skilful and experienced Builders and Maſter- 
Carpenters, who after a full Enquiry, and a care- 
ful Survey, joined the Maſons and me in Opi- 
nion, and gave it under their Hands, that the 
two Centers were in no Danger, and might, and 


© a5 
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ought to be eaſed, and the loading on the Pier in- 
creaſed a: much as poſſible ; but ſome of the 


Commiſſioners being really terrified at theſe | 


imaginary 
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imaginary Dangers, moved the Board to ceaſe - 
loading, and even to unload the faid Pier, which 
Motion (after Debates) they carried at laſt by 
a Majority of 'two Voices only (if I am not 
miſinformed) and in Conſequence, on the 

of Fuly 1748, I received Orders to unload the 
Pier, and to proceed next to take down the 
two damaged Arches. This Order was the firſt 
and the only one that ever I received from the 
Commiſſioners, contrary to my Judgment or 
Opinion, and which I obey'd, but 1 0wn not 
without ſome Concern. 

Whilſt the Arches were unbuilding and tak- 
in down, the Commiſſioners continued re- 
corey Propoſals and Schemes for repairing the 

54 Pier and Arches, and examined 
wech pr em as would bear any Examing- 


tion. 

On September the 27th 1748, they ordered 
me to explain, at large, and to lay before them 
what Schemes I had to 1 75 for the Game 
Purpoſe, in Writing. MH R port was "tho- 
roughly examined on the 4 1 December 
following, and (after T had explained wherein 
all the beſt of the Schemes propoſed were de- 

ficient or impraQticable) of the two Schemes I 
propoſed, as equally practicable, that which 
the Maſons and I ſeemed to incline moſt to 
(on Account of its preſerving the Regulatity 
and Symmetry of the Bridge, and it being the 
cheapeſt of the two, the eaſieſt in the Execu- 
tion, and laſtly, requiring the leaſt Time) was 

approved 
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approved by the Commiſſioners, and ordered 


into Execution (under my Direction) as ſoon 


as the Seaſon would permit, to the great Diſ- 

appointment and Mortification of the whole 
Cabal, and of a great many other ProjeQors. 
It is not poſſible to explain, in a very clear 


Manner, the Method which I then propoſed, 


and have ſince put in Practice, with Succeſs, 
for the repairing the damaged Pier and Arches, 


without annexing ſeveral Copper-Plates which 


is not ſuitable to this ſhort Tract: However, to 
give the Reader ſome Idea thereof, I ſhall only 
ſay, that the firſt Steps, after the Arches were 
taken down, was to take down alſo a conſide- 
rable Part of the ſettled Pier, which was at firſt 
built ſolid a good Way up between the Arches. 
The next Step was to encloſe, by a Caſe of 


large dove-tail'd Piles, the Gravel (in which 


this and all the other Piers were built) and 


| whatever other Soil there might be under the 


Straum or layer of Gravel, from giving Way, 
ſpreading, or flipping from under this Founda- 
tion. Theſe dove-tail'd Piles were driven all 
round cloſe to the Bed of Timber, on which the 
Pier is built, and fo deep as to reach about 


fifteen Feet under it all round, and afterwards 


were all fawn low enough below low Water 
Mark, as never to be any Obſtruction to the 
Navigation of any Boat or other Veſſel. 

Then the two damaged Arches were rebuilt 
the very ſame in Appearance, but with much 
leſs Materials in the Inſide, which I contrived 
| N e | chiefly 
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chiefly by Means of 4 Cbunter-Arcb, over the 
ſettled Pier, between the two Arches and two 
Semicounter Arches butting againſt the oppoſite 
2 of the ſixteen and fourteen - cet Piers. So 

iat upon the whole, the Weight preſſing on 
the Frandetion of the Weſtem fifteen Foot 
Pier was leſſened in the Proportion of nearly 
four to three; and as it was known what Weight 
the Pier bore when it ceaſed ſettling, fo it may 
be confidently aſſerted, that the Preſent Weſtern 
fifteen Foot Pier (though in all Appearance the 
ſame as it was at firſt) ſupports ſeveral Hundred 
Tuns leſs Weight than it did before. 
The next Winter, and Part of the enſuing 
Spring 1749, were wholly employed in taking 
down the damaged Arches and Turretts. 
About the End of April 1749, by the Re- 
moval of one Perſon, and the Death of another 
(which happened ſoon after) the Cabal was 
totally routed, its miſchievous Intentions ſeen 
through, and prevented, and Peace and Har- 
mony returned again among all the Perſons con- 
cerned in the Works of the Bridge. The Rooms 
of thoſe removed or dead, being filled up wih 
Perſons fully as honeſt, at leaſt, more capable, 
and much more willing to do their Duties, the 


able not only to the Commiſſioners but to the 
Eyes of the Publick.  _ o 

On the 26th of April 1748, the Commiſ- 
ſioners appointed for their Maſter Carpenter 


Repairs wanting were then purſued with Ala- 
crity, and a Diſpatch which made itſelf remark-- 
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Mr. Edward Rubie, whom I recommended to 
them, and had known many Vears for a Man 
of ſtrict Probity, and of great Skill and Expe- 
rience in all Works of this Kind; and he 


ſince very diligently and fully anſwered all Ex- 


tations. | 

On the 17th of Ju following we began 
driving the dove-tail'd Piles, and by an Accident 
which happened to the Engine the next Day, 
were prevented from driving any more till Au- 
guſt 6g d following, when we begun driving 

aln 5 any more Interruption, every Tide, 
almoſt Dayand Night, by which Diligence we had 
them all driven by the 5th, and all ſawn off by the 
20th of December following, at which the next 
Board expreſs d ſo much Satisfaction, that they 
ordereda particular Minute thereof to be inſerted 
in their Minute Book. 'The three following 
Months were employed by the Maſons, in re- 
ſtoring the Pier (that had ſettled a little out of 
an upright) to a perpendicular Poſition, which 
being done by chipping only, took a good deal 
of Time, and by the Carpenters in new fram- 
ing and ſetting up the Centers, which, together 
with a hoiſting Stage, were both compleated 
the 18th of April, 1750. 

The Maſons begun the -re-building the two 


Arches on the 23d of April; and tho by their 


Contract, they were allowed 12 Months Time 
to finiſh them in, after the Centers and hoiſting 
Stage were compleated for their Uſe, the Mate- 
rials being all at Hand, they uſed ſuch Dili- 

+ gence, 
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gence, that both-the Arches were keyed by the 
2oth of Fuly ; ſo that there really was much 
leſs Time employed in rebuilding them than 
in taking them down. The Centers were eaſed 
and ſtruck from under them on the 27th and 


| - 28th of the ſame Month, and neither of the 


new Arches deſcended or followed their Cen- 
ter ſenfibly, not even ſo much as the Thick- 
neſs of a common Packthread; the three fol- 
lowing Months were employed in building the 
Counter Arches, filling the Spandrels, building 
the 4 oot-ways and wc ag and in clear- 
ing the Bridge, and gravelling the Carriage-way 
the whole Log of it; and after Fu. ray 
laſt for a few Wecks, Day and Night, Weſt- 
minfter Bridge was compleatly finiſhed on dun- 
day the 18th of November, 1750. Eleven 
Years, Nine Months, and Twenty-one Days, 
after the laying the firſt Stone, which was on 
the agth of January, 1738-9. * 
Iconclude this Article by mentioning, that on 
the ſaid Sunday, the 18th of November ty go, 


- Weſtminſter Bridge was opened for the Service 


of the Publick, by Order of the Commiſſi- 
oners, of which previous Notice had been given 
for ſeveral Days before, in the London Gazette, 
and in ſever-l other publick News Papers, 
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to give the Readers ſome Ideas of the 
Size and Magnitude of the Parts Fd 
Weſtminſter Bridge, and of he 
Ruantity of Materials employed there- 
in. © | | 


TOR the Sake of ſome Readers I ſhall men- 
KL tion, firſt, That what is meant by a Ten 
of Stone, is the Quantity of about 16 cubical 
Feet, which weighs generally 20 Hundreds, 
each Hundred Weight containing 112 B. Aver- 
dupoize ; and that 40 cubical Feet of Timber 
is called a Load of Timber, which (if dry Oak) 
weighs much about the ſame as a Jon of Stone. 

Three intire Caiſſons were built to lay the 
Foundations of the Piers, with all poſſible Diſ- 
patch, each of which contained above 1 50 Load 
of Fir Timber, and was of more Tonnage or Ca- 
pacity than a Man of War 40 of Guns. 

As to the Size of the Piers and Arches, the 
Ground Plan of one of the Middle Piers hav- 
ing been laid down in Chalk Lines, on the 
Floor of the Painted Chamber, near the Houſe 
of Lords, there was hardly Room to go along 
the Walls without treading upon the outward 
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Lines, though that Room is full 66 Feet by 253 
ſo that the Infide of one of the Carfſons in 


which the Piers were built, is, as to Length and 
Breadth, very near the ſame as the ſaid Painted 


Chamber, And the Floor of the ſaid Painted 


| Chamber was found, upon Trial, not ſpacious 


enough to lay down upon it one half ofthe 
Front of the Middle Arch. © 

The Infide of Weſtminſter Hall having been 
carefully meaſured, in June, 1 742 . was found 
239 Feet 5 Inches long, 66 Feet 10 Inches 
broad, and 65 Feet 6 Inches high, from the 
Pavement to the Crown of the Wooden Truſſes, 
or rather Arches under its Roof ; whence it fol- 


lows, that ſince the Middle Arch of Weſtmin- 
fter Bridge is 76 Feet wide, eich of the two 


adjoining Arches 72 Feet wide, and each of the 
two next adjoining theſe laſt on each Side, 68 


Feet wide, there are therefore five Arches in 


Weſtminſter Bridge, each of which is wider 
than the Inſide of Weſtminſter Hall, yiz. the 
Middle Arch wider by 9 Feet 2 Inches, each 
of the two adjoining Arches wider by 5 Feet 
2 Inches, and each of the two next adjoining 
Arches wider by 14 Inches only. 
As to Quantity of Materials, it can be proved, 


that the two Middle Piers of Weſtminſter Bridge 
contain full 3000 cubic Feet, or near 200 Ton 


Weight of ſolid Portland Stone, more than is 
contained in all the Stone employed in the New 
Treaſury, not only in the Fronts, but in all the 
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Infide,. Stair-caſes, half Faces, and even Cif- 
terns included. 

It can alſo be proved, that the Quantity of 
ſolid Stone contained i in the Middle Arch only, 
above its Piers, excluſive of the Freeſe, Corgi 
Plinths, Balluſtrades, and Foot-ways, is full 
590 Ton more than double of the whole 
tity of Stone in the Banquettmg Houſe at 
Whiteball. 5 

Another Particular worth mentioning, is, 
that there is above fifty thouſand Pounds worth. 
of Stone. and other Works, in the Piers and 
Abutments of Weſtminſter Bridge, always un- 
der Ground or under Water, beſides what 
dan ever appear above the loweſt Low-water 
Mark. 

And laſtly, that the Quantity of Stone Ma- 
terials in Meſtminſter Bridge, is near double the 
Quantity of the ſame Materials in the . 
F St. Paul, London. 


De following Particulars relate to the 
Expence that bas attended the Build- | 


ig of Weſtminſter Bridge. 


S I was exempted, at my own Requeſt, 
from having any Concern with Meaſure- 
ments, or any Money Affairs, the Readers, I 
hope, will excuſe my not being able to give 
them ſo full Satisfaction upon this Article, as 

they might deſire. I am informed, that an able 


Perſon 
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| Perſon has kept an exact Account of all the Re- 
8 ceipts and Expenditures of this Commiſſion, re- 

| duced under proper Heads, of which the 
Bridge itſelf is one, and certainly the maſt con- 
ſiderable; but I am intirely ignorant when ar 


whether that Account will ever be publiſhed. ] 

In the mean Time, before I mention what (as 1 

I am inform'd) is the Total Amount of the neat ; 
Expence of this Bridge, I believe the Readers ; 
will not be diſpleaſed, to hear of ſome of the 3 
Means that have been uſed to co-operate with 9 
the remarkable Frugality which the Commiſ. f 
ſioners have ſhewn all along in the laying out ; 
ſuch Sums of publick Money, as they have been f 
intruſted with from Time to Time, by the Le- a 
giſlature. | _ * 

' I always thought it my Duty to join my little : 


Endeavours to theirs for the ſame Purpoſe ; for | 
which Reaſon, in the Choice of every Kind of : 
Materials employ d in Weſtminſter - Bridge, : 
had as great a Regard to Cheapneſs as was conſiſt - | 
ent with Propriety, Solidity, and Durableneſs, all 
which ſhould be well conſidered in the project- 
ing of all Buildings of this Soct, and in which 
I had the impartial. Advice and Aſſiſtance of | 

ſome of the moſt skillful and moſt experienc'd ä 
Builders, and Maſter-Artificers in their reſpec- 3 

tive Branches. Two or three Inſtances of this, ; 
will, I dare ſay, be read with Pleaſure, : 

All the ſecondary Arches over thoſe of Port- 5 
land Stone, and the Spandrels of all the Arches | 
in this Bridge, have been built with Purbeck 


Stone, 


an 
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Stone, for theſe Reaſons, 1/f. Becauſe that 
Stone is not only as fit, but even fitter for that 
Purpoſe than Portland Stone, being as durable 
and harder. 2dly. Becauſe its Colour bei 
greyer or darker, the Spandrels make a gracefu 
Back-ground, to ſet off the better the Whiteneſs 
of the Portland, in the Turrets, ' Arches, and 
Superſſructure. And laſtly, becauſe it is hardly 
more than half the Price of Portland, when 
worked up and ſet. The Savings obtained there- 
by on theſe Articles may eaſily be proved to 
amount to 10, 500 l. and upwards, | 

In the Timber made Choice of for all the 
Piles, Carfſons, Gratings, Centers, &c. no Oak 
Timber was uſed, but where it was abſolutely 
neceſſary; in every thingelſe ſome kind or other 
of Firr Timber was made Uſe of. 1ff. Becauſe 
Firr Timber is as fit for all the Purpoſes it was 
employed in as any other. 2dly. Becauſe it is as 
durable, when always kept wet. 34h). Becauſe 
It is eaſier to be come at; and laſtly, Becauſe 
the Expence of the firſt Coſt, and Workman- 
ſhip taken together, was thereby leſſened full 
one Half of what it muſt have been, if Oat 
Timber had been every where made uſe of, as 
ſome Perſons propoſed: The Savings which 
this Choice produced, (as may ſoon be made 
out) have amounted to 7000 J. and upwards. 

Even as to the Number of Centers that have 
been uſed to turn all the Arches, I think proper 
to inform the Readers of a Particular, in 
which (as in a great many others) the Con- 

9 ſtruction 
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ſtruction of Weſtminſter Bridge has been dif- 
ferent from that of other Bridges: In order to 
which it muſt be obſerved, that it has been the 


conſtant Uſage in the Conſtruction of Bridges 
built with Stone or Brick, that conſiſt of many. 


Arches, to frame and ſet up a wooden Frame, 
called a Center, under every Arch that is to be 
turned and built over it, and to caſe and ſtrike 


none of them till they are all built, or at leaſt - 


keyed : and both the Abuiments of the Bridge 
compleated and ſettled ; becauſe thoſe Arches 
being generally built the common Way, that is, 
equally thick in eyery Part, every one of thoſe 
Arches, (let their Figure be what it will) and even 
the Semicircular, do exert a conſiderable Thruft, 
or lateral Preſſure, againſt their Piers, and againſt 
one another ; ſo that the Safety of thoſe Bridges 
greatly depends on the Goodneſs, Largeneſs, So- 
lidity, and Refiſtance of the Abutments. But 


as I did not think it proper to rely ſo much on 


the Goodneſs of the Abutments for many Rea- 
ſons, and had therefore contrived the Arches of 
Weſtminſter Bridge (by means of the ſecondary 


Arches over thoſe of Portland, and the ſuper- | 


incumbent Weight properly diſpoſed) in ſuch a 


| Manner, that their Thruſt, or lateral Preffure, 


was thereby counterballanced and deſtroyed. 


This furniſhed me with another Means of ſav- 


ing both Time and Money in the Article of 
Centers, which I kept to myſelf till a proper 
Occaſion offered, which was this, As ſoon as 
the Commiſſioners had laid aſide their firſt 
8 Scheme 
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Scheme of a wooden Superſtructure upon 
Stone Piers, and a Bridge entirely Stone was re- 
folved upon; I propoſed to the Board, (as m 
Opinion, founded on many reaſons not at all 


material at preſent) that it were beſt to con- 


tract with their Maſter Carpenter, for the mak - 
ing and ſetting up the three Middle and largeſt 
Centers, and with their Maſter Maſons for 
building thoſe three Arches, before any of the 
others; which was approved of, and carried in- 
to Execution accordingly ; I directed that theſe 
three Arches ſhould ſtand as they had been 
built upon their Centers, without eaſing or 
ſtriking them, my obvious Intention therein, 


were, and a temporary Abutment, for the greater 


Security of each Set of Arches, contained on 
each. Side, between the three Middle ones and 
each Abutment ; then I adviſed the Commiſ- 
fioners to proceed in building the whole Set of 
Arches wanting on the Veminſter Side, befor 

any of the oppoſite Set ſhould be taken in Hand, 
which being approved, five more large new 
Centers, and a ſmall one for the Abutment 
Arch were contracted for, made, and ſet up, 
and theMaſons likewiſe built, according to Con- 
tract, all thoſe Arches as faſt as the Centers 
were ſet up. 'Then and not before, J openly de- 
clared to the Board, that no more Centers were 
neceſſary; that the two Centers under theWef- 
tern 68 and 64 Feet Arches might, and ought 
to be eaſed, and ſtruck, and then „ 
TY | own, 


A 


© © 
down, and ſet up again on the other Side, for 
the Building of the correſponding Eaſtern Arch- 
es, and that the Arches being ſo contrived, as 
not to exert any conſiderable Tritt, or lateral 
Preſſure, all the other Centers (excepting the 
three Middle ones) might be made to ſerve the 
ſame Purpoſes over again, on the Eaſtern Part 
of the Bridge. In this I was for ſome Time 
_ violently oppoſed from a: very obvious Quarter, 
and for very obvious Reaſons; but being con- 
* |  vinced that I was in the right, I reſolved to be 
ſteady, and gave my Directions accordingly ; 
which being in ſome Meaſare demurred to, the 
Matter was brought before the Board, where 
the only Reaſon given for having a Center un- 
der every Arch, was to plead Cutiom, and the 
Danger that might (perhaps) enſue by depart- 
ing from it. The Board ſeeing thro' all this, 
enforced the Directions I had given, by a poſi- 
tive _ of —_ the Centers were remoy- 
cd, every thing anſwered perfectly well, 
> which I had a ple Satisfadticn. The Con- 
ſciouſneſs of having done my Duty, the ſaving 
to the Publick above 5000 J. in this fingle Ar- 
ticle of Centers, beſides Time; and thereby 
pleaſing the Commiſſioners who employed me, 
and every body elſe, except a few-Perſons, who 
(did not loſe, but only) miſſed getting a good 
round Sum. : 
Before I mention what Meſtminſter Bridge (as 
Lam. informed) has really coft, I will mention 
what ſome very ſenſible People were of Opi- 


nion | | 
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nion it would coſt. | At one of the Meetings of 
the Gentlemen. of Veſtminſter, who made Ap» 


Plication to Parliament for having a Bridge, 1 
heard a Nobleman, whom I dont chuſe to name, 


{tho' he has been dead many Years) ſay, that 
from the Knowledge he had in Buildings, from 
what he had ſeen perform'd in the ſame Way 
abroad, and from the very great Difficulties 
and Expences, that he foreſaw would attend 
the Building of Weſtminſter Bridge in Stone, 
he was clearly of Opinion, that ſuch a Bridge 


would be at leaſt 20 Years in building, and 


would coſt at leaſt 400,000 J. and perhaps 
500,000 J. To this Aſſertion, one of the Gentle- 
men, who ſpoke on the other Side, made no 
other Anſwer than to ſay, that his Lordſhi 
might be miſtaken, and if not, he was for his 
Part, as clearly of Opinion, that even ſuppoſing 
the Conſtruction of Weſtminſter Bridge, in 
Stone, ſhould require 20 Years, and ſhould 


coſt 500,000 J. it was every way preferable, 


and much more ſuitable to the Place, than any 
wooden Superſtructure whatſoever. 
Another Nobleman, (deceaſed not long * 
to my very great Sorrow) well known for hi 
Skill in Architecture, has often declared it as 
his Opinion, that ever fince it was reſolved that 
Weſtminſter Bridge ſhould be all Stone, he never 
believed that it would, or could be made — 
ble in leſs than 12 or 14 Vears; and that if the 
Expence thereof amounted to 3c, ooo J. he 
1 e ſhould 


* 


„„ 
ſhould not think it an unreaſonable Price for 
ſuch a Puichaſe. . 
Now lam (I have good Reaſon to think 
well) inform'd, that the total Amount of all 
the Bills and Contracts, for Materials delivered, 
Work done, and Labour of all Sorts, in and 
about Weſtminſier Bridge, does not exceed 
218, 800 J. | 
And that this Bridge was made not only paſſa- 
ble, or ſerviceable, but compleatly finiſhed, in 
lefs than 12 Years. Eos 
Laſtly, ſince the beſt Means to ex.imine whe- 
ther any Fabrick is cheap or deer in its Kind, 
or whether it has been ſlowiy cr expedi: ĩouſſy 
erected, is by comparing it With others, I 
ſhall take the Liberty, before I conclude, to 
compare the Money and Time, employ'd in 
building Veſiminſter Bridge, with the Mo- 
ney and Time employed in building the Ca- 
thedral of St. Pauls, in London; not only be- 
cauſe each of theſe Fabricks, (tho as different 
every Way in their Kinds, as in the U'es that are 
made of them) bath taken many Years in Build - 
ing, and coſt great Sums, but becauſe they have 
been both finiſhed within the Memory of Man, 
in the ſame Capital, and conſequently, that tbe 
ime Coſt at leaſt, of the Materials, and the 
rice of Man's Labour employed therein, may 
be ſuppoſed nearly the ſame. - | 
The Facts relating to St. Paul's, are, That it 
was built on dry Land, without any Tide or 
other Obſtraction, in lay ing its Fe * 
where 
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where they could employ, and ſet as many Ma- 
terials; as could be procured ; and 1 take no. | 
Doubt, but in that Particular, all was done that 
could be done, under ſo learned and experienc'd 
an Architect and Surveyor, as was the late Sir 
Chriſtopher Wren, for whoſe Memory, I join 
with every Perfon that knows. any thing of 

him, in entertaining the higheſt and moſt ſin- 

„00d TIO n n 
That the Time employed in the Building that 
moſt beautiful, as well as moſt Judicioufly con- 
trived Fabrick, was upwards of 35 Years, the 
firſt Stone being laid by Sir Chriſtopher Wren, in 
1675; and the laſt by his Son Chriſtopher, in 
1710, by his Father's Direction; as 1 find it 
mentioned in the Parentalia, or Memoirs of the 
. Family of the Wrens, publiſhed by his Grand- 
; en; Mhe: Stephen rene, oO 


cen in Maitland's "Hiftory of London, did not | 


Aud that che Total 2 ence, as may be 


exceed 736, 800 J. Now if it be conſidereq, that 
tho the Quantity of Stone uſed in St. Paul's, 
is not above half what has been uſed” in . 

minſter Bridge, yet as there has been ſo mach 
 Workmanſhip, and ſo exquiſite in every kind, 
beſtowed on a great Part of the Materials at 


St. Pauls, I am almoſt fore, that every Perſon 


ptoperly qualified to judge of theſe Things, will | 
join with me in Opinion, that upon the whole, 
St. Paul's Cathedral, is not only one of the moſt 


magnificent, but one of the cheapeſt, and 
N _ EXE C1 8 e 931 44 10 EF LIES & - : ni | 
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one of the moſt expeditiouſly built in Chri- 
 flendom. __ 8 5 3 
The only Facts relating to Weſtminſter Bridge, 
which are neceſſary to be known, in — 8 
make the Compariſon, (as to Time and Ex- 
pence) are theſe: 3 NT 


N e 


That Weſtminſter Bridge contains near twice 
the Quantity of Stone Materials, contain'd in | 
St. Paul's; that its Foundations are all laid in 
- Water, ſeveral Feet below the Bed of the River 
Thames; where, till all the Piers and Abut- 
ments were brought up above High-water 
Mark, the Tides twice in 24 Hours, did and 
mult neceſſarily ſtop or retard the Progreſs of 
the Building. 1 5 
| - That the whole Fabrick was begun and fi- 
niſhed in leſs than twelve Years : 
And that the whole Amount of the neat Ex- 5 
pence that has attended the Building of Ne. | 
minſter Bridge, does not exceed 218,800 J. 
I will not foreſtall the Readers in the Pleaſure. 
of pronouncing the Reſult of the Compariſon, 
and conclude with exprefling my fincereſt 
Wiſhes for the Health and Proſperity of all the, . 
good People, for whoſe Service and Conyeni- 985 
ency Weſtminſter Bridge has been built. - 


% — * F i 
reren 


5 77 Tl | 


Tg. * ; G N : =c 
— eee ae eee ene 


— 


ne n FE es” *. | 
y 2 % 5 ] 
; * : , a; 15 , 
* 5 ot | 
| - i. AS . 


bt 
* 
9 


i 

li 

* 
7 
4 
1 
1 
> 
r. 


— — — — — 


' 
: a 8 . — 2 
a > — — En — — — 
22 · d . IL 
. — — — — — ge — — wy * 


4 
4 4 
j 
3 
. 
: 
Y : 
4. 
3 
4 
I 
2 
* 
4 = 
* 
; 
« 
© 
- 
© 
* 
/ 


* 


4 AV 90 
; „ 
Dor 


* N 1 
2 


* 
0 
* 
— 
8 
, 
- 
: 
— 2 
* 
$ 
: 
- 
” 
* 
* 
” 
4 
* 
— 


- 
o 
: 
12 
$ . 
* 


b 
— 2 
* 
„ 
% 4 
Y * 
F * 
* 
* 
% 
= 


— 


2 ð¶—2 ——— pe * 
* wo FFP o Bene 4 att Pe eo ett * 


oy * 
* - 


#5 


> THAI 2 


LL” 


Intended to be PuBLts#ED by the AuTHoR, 


— 


Bur Nor BY SUBSCRIPTION; 


— 


e —— — rr 
5 : « * 


2 „ 
2 ls N 


8 


** 


agr. 


1 5+ 
* 4 REDS 


$4722 


* - 
> 
* . 
Pe * » 
* - * by S 
- 
> — 
* 
* 


- 


\ 4 AV. 90 


— — — 


"» 


\ 4 


- 


PA | 
S 


1 
2 
5 G 
+ 
of 4 
8 
» 
. 
75 ; 
* 1 


* 


To which are FE So \. Oh. Ja F 
HISTORICAL ACCOUN TSS", | 


RELATING TO THE CARY 


Building and Expence thereof. | 
WITH 


Tecunical DxscRIPT1oNs of all the Or- 11 
RATIONS, MACHINES, ENGINES, @c. | | 
made uſe of 3 in the Courſe of the Works. | 

ALSO 
 Analitical Inveſtigations, Calculations, and Geo- 
metrical Conſtructions, referr*d to in the formet᷑ 
Parts; with Practical Rules, and Obſervations in 


Mechanics, en and the Art of Building 5 
ian Water. 
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Illuftrated with a great Number of Core Pirates, | vi 


Bid Harbours open, public Ways extend ; 
Bid Temples, worthier of the God, aſcend ; 


Bid the Broad Arch the dangerous Flood contain, 1 — 
1 The Mole projected break the roaring Main, | 1] 
1 Back to his Bounds, their abet Sea command, 31 
"7 And roll obedient Rivers thro the Land, Poes. 11 
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HE Two principal Mortives which: 
AK induced me to 'undertake this 
Work e "3h 
Firſt; The repeated Inſtances 
of ſeveral eminent Perſons ; many 
of them no leſs conſpictous for 
their Birth, Rank, and Fortune, than for their 
Learning, and other valuable Qualifications: All 
whoſe Requeſts it will ever be my Ambition to 
comply with; and eſpecially, to give them this 
publick Teſtimony of my Gratitude, and of the 
Veneration which I entertain for them. 
Secondly : As it is the Duty of every Man to 
do all the Good in his Power, and to contribute, 
ſo far as his Abilities will permit, to the Wel- 
fare of Poſterity ; I thought it incumbent on 
me to communicate to Others ſame of the 
Fruits of my Studies, join'd to above went 
Years Practice and Obſervation. 
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It is not more generally acknowledged than 
deplor d, that we have ſcarce any Account ex- 
tant of the Methods obſerved in the Conſtrue- 
tion of Biidges, and other conſiderable publick 
Works. And it is as certain that Princes and 
States, as well as private Perſons, can never be 
able (without ſome Documents or Inſtructions, 
like to thoſe here intended) to form any Judg- 


ment with regard to the Succeſs, to the Practi- 


cableneſs, or tothe Time and Expence which 
the Execution of ſuch Works muſt naturally 

Let- me add; that as the Perſons more im- 
mediately concern d in Defgning,. Directing, 


Conducting, and Executing ſuch Works, have | 


ſo few and ſuch imperfect Accounts of what 
has been, already perform'd in the like Caſes, 
and of what Methods have proved ſucceſsful 
| (or otherwiſe) in the Execution; they thence 
are often obliged either to uſe Expedients, of the 
Succeſs whereof (for want of ſufficient Trials) 
they cannot have any Certainty ; or elſe muſt 
be forced to employ ſuch old Methods as they 
themſelves are acquainted with, tho” often leſs + 
proper, and attended with a greater Expence 
of Money and Time. | | 
In order to render this Work as commodious 
with regard to Size, and of as eaſy Purchaſe as 
ſſible, it will be diyided into two Volumes 
Octavo, excluſive of the Plates, each Volume 
to conſiſt of two Parts. 


105 ) Y 
A Table of their Contents is here annex'd, 


' is the Reader will eably perceive, that 
the firſt is drawn up (purpoſely) ſo as to contain 


a compleat Deſcription of Weſtmenſter Bridge, 

in all its Parts; with the Hiſtory of the Building, 

and Expence chereof. This firſt Volume will 
( humbly: conceive) be ſufficient for the Gene- 


* _ rality of Readers. 


The Second Volume is ade chiefly for 
the Uſe of Engineers, Architects, ingenious An 


tificers, and ſuch other Perſons,” no are deſi- 


tous of being acquainted with the Principles, on 
which the Works of Weſtminſter Bridge are 


founded; the Methods whereby they were ex. 
ecuted ; ard the Application of Mechanicks, 
Hydroſtaticks, and other Branches of pure and 


mixed Mathematicks to Practice. 


As the Number of Plates proper to illuſtrate 


the Subject-Matter of each Volume will be 


very conſiderable, and the Size of thoſe Plates 


muſt neceſſarily be very different, in order to 


render the Objects repreſerted by them ſuffici- 


ently plain; I am of Opinion, that the Plates 
belonging to each Volume ought to be kept 


ſeparate ; and not folded, bound up, or ſewd 


in with the Books, which will greatly contri- 
bute to thꝭ ir P. eſervatiob. ] thought this Cau- 
tion neceſſary. ; ſince, as ſeveral of the Plates 
are ferſpective Views of the whole Bridge, of 
ſome of its principal Parts, or of the chief 
Machines uſed in the Building, they will not 
only be inſtructive, but likewiſe ornamental. 

3 N "a" . As 
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all that I ſhall die poſſeffed of (relati 
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Ass particular Care will be taken, and no Ex- 
pence ſpared, to procure ſine Paper and the 


_ neateſt Types, and to have the Plates very cor- 


rect, and engraved with the utmoſt Neatne ſs 
and Beauty; the Deſcriptions will be brought 
into a much ſhorter Compaſs than could other- 
wide be done conſiſtently with Perſpicuity; fince 
the Reader will, by Means of Scales inſerted 
in every Page, be able to meaſure the true Di- 


menſions of any Patt which may nat be parti- 
cularly deſcribed. | OE Ev 


The original Draughts of all the Plans, Ele- 
vations and Sections; ſeveral Models; all the 


Eſtimates and Calculations ; moſt of the ne- 
ceſſary Vouchers; and a regular Journal of the 


Progreſs of the Works, free from all trifling 


. Particulars, are my own, and ſhall remain in 
my Cuſtody; till this Work is compleated. 


But in Cafe I ſhovld be prevented in this De- 
fign by Death, I have bequeathed, by my Will, 
in an 
Manner to the future Preſervation of — 


fer Bridge, or to the Hiſtory of its Conſtruc- 


tion) to Perſons, to whoſe noble Spirit and Pa- 
tience the Publick in general, and the Commiſ- 
fioners in particular, muſt acknowledge them 
ſelves obliged, for having not only « Bridge at 
Meſiminſter; but alſo for having it (perhaps) the 
beſt built, and certainly one of the moſt mag- 
nificent Bridges in Europe. In doing this I have 
had the fingular Pleaſure of perfectly recon- 
Ta | _ciling 
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* my own Rrong Inclination with Duty and 
Gratitude... 2 
My Intention, in Printing and diſtributing 1 5 

this Plan among my Friends and Acquaintance, 
is, in the firſt Place, to eaſe the Minds of ma- 
y Perſons who ſaom to fear, that ſufficient 
Gare has not been taken to collect and preſerve 
| the proper Materials for a full Deſeription of 
this Bridge, with the Hiſtory of its Building; 
| and effectually ſecure to Poſterity, (by Models 
and origin Drawings) the many new and-uſe- 
6 ful Inventions which have been made uſe of in 
its Execution. 
N Laſtly : Since Meſtminſter 1 Has been 
lcſome few Ornaments excepted) intirely built 
| upon my own Deſigns, according ito Methods 
of my own contriving ; Ithink:proper to fore- 
' _ warn People not to lend their Names ; or ſuffer 
' themſelves to be taken in for any Subſeription- 
Money, by Perſons perhaps no ways qualified 
for ſuch a Work as this: The Right Honoura- 
ble, Gc. the Commiſſioners, and "Others well 
knowing that I have an indiſputable Right to ex- 
that, after the Bridge is finiſhed, , I ſhall 
ave Leiſure and Means ſufficient, to prevent 
(las I fully intend it) Their being at ay Ex- 
7 Neger on this Account. 


Charles Labehe. 


We 8 
Fuly 29 1744+ 


| ( 108 ) | 
P. S. Since the firſt Writing and Puliſhing 
this Preface, and the following Plan of a Book, 
which was in Ju 1744, God Almighty hav- 
ing been pleaſed to take unto himſelf ſeveral 
Noblemen and Gentlemen, who had all ſhewn 


an uncommon Publick Spirit and Patience, in 


the promoting, forwarding, and well conduct- 
ing the Building of Weſtminſter Bridge; I have 


been obliged to alter my Will, as to the Perſons 


to whom I have bequeathed whatever I ſhould 
happen to die poſſeſt of, (relating in any Man- 


net to Weſtminſter Bridge) in Caſe T ſhould be 


revented by Death, from compleating this 
ork.  —And as the Right Honourable &c. 
the Commiſſioners, according to their Promi- 
ſes, and without any Solicitations from me, 
have been pleaſed to afford me both Leiſure and 


Means ſufficient, to enable me to go on with it; 


I conclude by aſſuring them and the reſt of my 
Readers, that I ſhall proceed therein without 
Delay, as well, and as faſt as my Health (which 
has been declining for ſome Years) will 
pmb | Torres Pony on 


ha 4 o 
. : 


Charles Labelye. 
| W:/tminfler 5 — ; | 
April zo, 1751. in Wa, 
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Taiis of the ConTeNTs 
OF 
"VOLUME * PART L 


| Including a general D3sCR1PTION of 1 1 


66 BRIDGE, 


And particular Dasenirrions of its 8 


SEVERAL PARTS, 


wee the following Hz avs or CnaprERs, 


| 15 *H E Situation of Weſiminſter Bridge 
II. A general Deſeription of the Bridge. 


HI. A particular Deſcription of the 1 25 
TW. A particular Deſcription of the Abutments, 
V. A N Deſcription of the Arches. : 


V1. "A peter Deſcription of the other 5 


of the Superſtructure. 
v 0 P. 
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VOLUME I. PA RT II. 
Containing ſeveral Hiſtorical Accounts 
relating to the Building of Wer- 
MINSTER BRIDGE, with the Expence 


thereof. | 
Under the following H aS and CHAPTERS. 


= Oncetning the Commiſſion appointed 


by Parliament for r We ; exury ae 
II. Concerning the Perſons oi by the 
Right Honourable, &c. the Commiſſi- 
oners. 8 8 5 

III. In what Manner the Works were propoſed 
to the Right Honourable, &c. the Com 
miſſioners, and Qrders iflued out in Con- 
ſequence of their Reſolutions; with Spe- 


| — of the Contracts theyevterey into 
with Artificers. 


IV. Concerning the Direction, Conduct and 


Execution of the Works. 


v. The Manner in which the Accounts of the 


different Sorts, Quantities, and Qualities 
of Materials employed, and Works done, 

Were taken and kept. | 
VI. How Salaries, Contracts, Artificers Bills, 
and all other n were * 
and — 3 _ 


{ 141.) 

VII. In what Manner the Accounts were ex- 
amined, and audited by the Right Ho- 
nourable, Sc. the Commiſſionecs; and 
laid yearly (together with. Copies of Con- 
tracts, and all other material Tranſactions) 
before both Houſes of Parliament, 


"op A ſuceinct Account of the chief Tranſ- 
actions relating to Weſtminfler Bridge, be- 
fore the Right Honourable, &c. the Com- 
miſſioners had fixed upon any Dog. 


IX. The moſt material Tranſactions and Oc 
cutrences in the Courſe of the Building, 

extracted chiefly from the od Sp a ; 38 
| Journal. 

X. An exact Account of the Expence of We ft 
minſter Bridge, diſtinguiſhed under pro- 
per Heads, and compared with the Au- 
THOR'S Eſtimates. 


Kl. Rematks upon Weſtminſter Bridge and 
Juſtice 358 (fo far as lies in the Au- 
 THoR's Power) to the ſeveral Perſons on- 
anne e bon BY 


A PP R N D 1 5 


A ſhort Avcoant'of nas Streets, Roads, &c. 
leading to, and from Weſtminſter Bridge ; 
and the Expences en diſtinguiſhed un- 


— VOL 


? f 


2009000006 
VOLUME II. PART 1. 


; Comotiing Technical Deſcriptions of the 
7 ever al Operations, Machines, &c. | 
? made uſe of. in ee N 


STER BRIDGR. 


2 


Under the following Habs * 


LN. Eaſur ing the Breadth of the River 
Thames, by actual Menſurations. „ 
II. Sounding the River, with an Account of 

the Soundings above, at, ag below Meſt- 

minſter Bridge. . 

10 Setting out the Eneloſures 8 Fenders, or or 

4 EPs, to eu the Building of the | 

=_ - 2 IV. The Engine for Driving the Piles, and the 

Manner of Driving them deſcribed. 


F. The Mavnke of Borisg utider*the Bed of 
f the River, with an Account of all the 

Borings under the Piers and Abutments. 

VI. The Methods obſerved in Digging, ' Le- 


velling, examining and preſerving Level, 
..the Foundations of the Piers ag 4575 


(2482) * 
VII. The Conſtruction of the Cheſts or-Caiſons, - 
T be Manner of Launching them off the 

Stocks, and the Methods of placing their 
© Sides on new Bottoms; with ſeveral other 
Ways of moving on dry Land, or ſetting 

on float ſuch unwieldy Bodies at a fmall 

_ 0 aiiaihes:'! 1» 100022) 4: ene 

VIII. The Methods obſerved in the Building 

of the Piers, and ſetting them down in 
their Places, from the Bringing the Cheſts 
95 or Caiſſons within the Encloſures of Guard - 
Piles, to the Lifting of their Sides over 
ttme ſaid Piers when built, and all the = 
kräations deſcribed in their proper Order: 
This Chapter concludes with Hints relating 
to ſeveral conſiderable” Works, to which 
the Methods of building in Cheſts or 
Caiſſons may be uſefully applied. 

IX. A Deſcription of the ſeveral Methods made 
uſe of in laying the Foundations of the 
Abutments. 0 

X. The Centers for turning the Arches ; and 
the ſeveral Ways made uſe of for Eaſing 
and Striking them deſcribed. 

XI. The Methods obſerved in building the 
Arches and Superſtructure, with an Ac- 
count of the Nature, Quality, and Diſ- 
2 of the ſeveral Materials employed 

er c | | 
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xv. Some "Accounts. of nl mes 
. propoſed for repaixing the damaged Pier, 
and the two adjoining. N And laſt- 

* ee Author for _ 
Wers propo b me 
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VOLUME 1. PART. II. 


taining hi Analytical fhrefica- 

75 ns, Calcula tions, and Geometri- 

al Conftruftions referred to in the 

Parts; with practical Rules 

and Obſervations in Mechanicks, Hy- 

 draulicks, and the Art "Y * 
in Water. Js WES, ; 


Vide the following Hears or Calerzzs 


1,4 OME Mechanical W e faci- 
litate the underſtanding what follows, 


th a Table of the Specifick Gravities of 
Water, and all the Materials r 2 in 
this Bridge; and occaſionally the Speci- 
fick Gravities of ſeveral other Solid and 
fluid Badies, deduced. from the Author's 


own Experiments. 


II. 41 Breadth of the River Tune, at the 
4 where this Bridge is built, Mer fured 
Trigonometry, and compared with the 

ual Menſuration thereof. 


* en upon the Soundings andthe 
- Borings;3:-and the Force ey to gras; 


uf the * * 5 


I 


025 err 6. 7 
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IV, Obſervations and Calculations relating to 


the Engine for driving Piles; ſbewing 
what it has in common with other Driv- | 
ing Engines, wherein it is preferable to 
moſt, and how it may be made much more 


6 . firple and leſs Expenſive. 5 8 8 


wv. 


v. Seven Calculations. wr PR to the Cheſt or 


.  Carfſons, ſuch as the Quantity of Timber 
and other Materials, The Weight of an 
intire Cheſt or Carſon: It's Draught of 

Water when empty: The Contents of it's 

Inſide: The Total Preſſure of the ambi- 

ent Water, when the Sides are fix d to the 

Bottom, and the moſt advantageous Places 

for ſtrutting the Sides n chat — 
determined. _ 


VI. Obſervations relating to the ling hy Sides 

of a Cheſt or Carſſon over the Piers when 

built, and the Force of the Naa in all 
ſiuch Caſes computed. Mob 


VU. The Quantity of the ſeveral Materials con- 


tained in each of the Piers, Arches, and A- 
butments of this Bridge, the Weight of 
each calculated, and the whole ſummed up. 


| VIII. Calculations relating to circular and 


ſtreight Wedges, with Remarks on the 
Ole of thoſe ſe * Ways. 5 


Ee] ow. 
IX. General Obſervations upon Arches. Vul-- | 
gear Errors on that Subject expoſed. The 
buoerſights of ſeveral Mathematicians and £ 
others, in their Application of certain 
Properties of the Curve, called the Cate- ; 

| naria to Arches.” Reaſons why the Pro- 1 

| bdlem for determining the Thruſ# or lateral _ 

Preſſure of all Arches in general, has hi- 

:  therto been attempted in Vain. The Miſ- _ 
takes of Palladio, Blondel, Gaultier, and 
all thoſe who have already given, or ſhall 

ever pretend to give general Rules on that 
Subject. The Thruſt or lateral Preſſure 
of various Kinds of Arches (given in al! 
their Dimenſions) determined, by Calcu- 
lations deduced from ſuch Suppoſitions as 
do really occur in Practice. Reaſons why 
no general Rule can be drawn from the 
Solutions of ever ſo many particular Caſes. 
Several of thoſe pretended general Rules 
| gon to benot only abſurd, but extreme-- 
y dangerous in the Execution. The Ap- 
lication of this Doctrine to the Arches of 
2 nſter Bridge. The Curve and dif- 0 
| ferent Thickneſſes of its ſecundary Arches  _ 
(by means of which, together with the | 
ſuperincumbent Weight properly placed, 
the Thruſt or lateral Preſſure of thoſe _ 
Arches is intirely counterballanced and dee I 
ſtroyed) calculated and conſtructed, with 
ſeveral Obſervations, 
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eas). 
* Calculations: and Obſervations relating to 


k the Machines enaployed in hoiſting up the 


* river with the Grants commonly uſed 

England, and with the Frencb Grues. 
-6* The Alanin, or the greateſt Effect 
[-+ .:#hat- enn be expected from any Machine 


A bred by Men or Horſes. yu: Er- 


rox on this Subject expoſed, together with 
the dies oken araling rom them, 

8 El. 25 

XI, Obſervations, and practical Rules relating 

| te the Sulject of raiſing Water, and drain- 

la 1 with, Remarks on Chain Pumps, and 

moſt other Pumps. 

X18. | Catculations relating. t. to — ſeveral Ways 
of drawing up the r N the neceſſary 
Force ed. 1752 


Xii Obſervations and Caloulations concerning 


"4 be seg of Piles under — 
xiv, Rules forCalculating the-Fall occafioned | 


ia a River or Stream of Water, by the 
Diers of a Bridge, exemplified in the Falls 
under the Arches of H/eftminſter and 
+ London Bridges, and the Reſults of the 
', Calculations, compared with the -Obſer- 
Vatioas made on thoſe Falls. 
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XV. Remarks on the vario 


Actions of the Streams and Tides, 


ticultarly in Rivers that have flat 


e, lame and Eddies, ſuch as the 
ver Thames above and below 7/Yeftmin 
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